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3.130 - EAXT3FOR.K - SECTION 

I. 

2. 

3.  

This spec i f i ca t ion  covers e l u t i n g ,  stzipping, exuvatioa, treach 
excavatiou, fF11, b a c k f i l l ,  and grading, 

T ' h U  spcc l f i cr t ioo  is coqosed  of a general s a c t f o a  su?pleme~ted by 
sections vbich prorfde d e t l f l  s p e d f i u t i o P t  for  earthwork f o r  
s tmc tu re~ ,  grounds a d  u t F U t l ~ ,  those s p e d f i u t i o o  
scctiolls a p p x c r b l e  t o  the work are iacluded. 

DEFINITIONS : 

Earth excavation c o u s l s t r  o f ' t h 8  ramval of material to the Uaes,  
dcvrclona and dimeruio- shorn OR the drawhgs and s p e d f i c d  herein 
and disposit ion of all matefids encountered f a  the grading a d  
excavation work, exccpc t h a t  ciassified as to&,  

Uaauthorized excavation cousis ts  of ucavatioa not  required by the 
spedi icacions or dtaaags or not authorized in wrlsing by the 
batrrctor . 
- F I U '  cousists af earth of other ater ia l  as spec i f l ed ,  used to briag 
sad mdstfng grade t o  a spec i f i ed  grade. 

' 

* 

SrckfiU consists o f  eirth, cruhad S ~ O T I .  or other saterid as 
s p e d f i c d ,  used t o  teplrca nrtctial excavated duriag coustrrtctfoo. 

Subqrade is the compacted fill or backfill of embankments or the 
uadlsturbed t o l l  of cut sectious -&fc!z supports t h e  base course aad 
vearirq sur; &ace. 

Uudcrcuttizq cousi.sts of resroval of soft or undersfrable mterlals  
eacounterad in :he undisturbed subgrade below grades s p e d f i c d  for 
e r r l v a  t i  on.. 

Soot Subgrade rCIlPTorcemm= consists or' placing ap?rovcd fill or 
Mil l  fp arms where autkorizcd udcrcuttfng had been pert'orzzt. 

Hatarids suf:;rble for use as fill m d  b a d d f l l  shall Se as follovs: 

"%,7h s'hall be s o i l  of such grada t ion  and moisture content :hat f: 
-11 compact t o  s p e c i f i e d  d e n s i t y  and remain stable under the f i ~ l  
- 
conc!Lticps of  ure. -umh s h a l l  be fret or' boulders and organ lc  
a a t t e t  and may be earth excavation or borrow. 

- Sand shall be natural sand or crushed stone passing a No. 10 sieve.  
- .. -. . . 
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5 .  

6 .  

7 .  

a. 

E d s t i c g  UtiUty Urrm and strictures Fn the work area aaa ex i s t iag  
roadway sur5aces, saeded atmar and oehar fcaturu rdjacaat to tke 
work area shaU be  p r o t e c t e d  by tha Subcontractor dur'ng prosecutios 
of the work. ' D m g t r  o ~ c u t i n g  shall. be repalred by the 
Subcoatrrctot at his cxperrse, 

DISPOSAL AREA 

The dfspoaal area Vill b e  'designated 00 drrving C5El5f57A0 

C U N G  : 

The &a. vithfn the U d t r  of the work shill  be cleared of all 
trees, bushes, stumps a d  o t h r t  organfc matter and obs tmct1oa . s .  

The uu witus the U t t 3  of the work ahnrl  be s t r i p p e d  of topsoil 
o f  sod. 
atockpflrr a t  uurbp l o u t i o m  to b e  degfgrrrted by the Contractor-. 
Topaoi l  or sod not s u i t a b l e  for reuse shall be disposed of  in an' 
area designated by the Conf~acto~: .  

R C A V A r I O N :  

Topsoil o r  sod s u f t r b h  f o r  reuse shall be stored Fn 

&cavstioa sh.ll be car r id  thfough whatever materid fs encountered 
to d e p t h  shown oa the dravingr. Excooatad macerial not required or 
not s u f t a b l c  for  f f l l  or b a c k f i l l  shall be removed from the site :Q 

a3 approved disposal  u c a .  Unauthorized excavation s h a l l  5e back 
f i l l e d  at the Subcontzaczor's cmensc -Jith compacted e a r t h ,  scad, 
crushed stone or concrete, as directed by the Coztractor. 

The Subcontractor  shall mdntain  e x c a v a t i o a  fzec from watzr aaa 
disposed of the excess water by uctbods approved by the C o u t r a c o r .  
Spring of seepage vatat encountered in the exuvat ion  shall be  
repotted to  the  Coottactor. 

Whan additional a t e r i a l  is required for f i l l ,  backfill, or t o p s o i 2 ,  
it 8- be provided by the Subcontractor. 

U t l P g  coucrete slab8 or fouadatious and asphaltic concrete road 
surfacing shall be ramvtd prior to p l a c i n g  fill, backfil l ,  or 
topsofl, 

k w l y  graded areas shitl 'be maintained by the Subcontractor until 
f a l l  occr?taoc* by the Contractor. 
w h u  shall be restored to spec i f i ed  grad- by the Subcoatraccor a t  
00 additional cost to the Coatraczor ? t i o r  to f i d  acceptance. 

E l a t t t i r l  moved shall b e  disposed of in desipated disposal 
a u o  

A r e a  shovitg scttleaent or 
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Preparation of Cuts:  
c o f l ~ a c t  shall be removed and d i s p o s e d  of La an area d e s f p t c d  b y  

Soft and f ie lding material t h r :  v t U  2 o t  

thr Contzactoz. bwprl of s o f t  mr~rrirlr crtendfng below the 
s p e d f f c d  grade3 s h d l  be c l u r l f f e d  as "Uodtrcxtthg". 
extending be low grade shall be rephccd v i t h  compacted cart3 
backf i l l  and s ' d  be classified a " S p o t  Subgzade bfnfotc~mil i ls: ' ' .  

The area 

Preparation for  F i l l :  k e o  upou w h i c h  fill fs t o  be placed having . 
greater than 3 t o  1 slope s h a l l  be rteppcd before pfacmnent of fill 
u t e r i a h .  
placed, including earth, gravel and s o f t  shale,  shall be scarified 
t o  a dcpch of 6 inches so t M C  f U  a t e r i d .  -dll b o d  v i t b  erisfizg 
surfaces 

Surface3 other than rock upon wtzfch filL is to be 

- F i l l :  Xatctfds f o r  f i l l  s h d L  be free from clods o f  carzh, 
boulders, broken rock or c3nczete exccediag 3 irrchcs in Largest 
dimemion, or 0rgad.c or vegetable matcer, x b b f s h  and other 
uruuitablr ~ n a e e r f r ~ ~  

F i l l  natcrid. sh.U ba spread in Zlyers that ell not exceed 6 
inch- in thickrress rfter coqactlon. U the aofsture coatarrt of 
excavated material or borrow matertd. fs higher tho opelaam, the 
Subcontractor shall take veatever ueasyrsr a:e necessrrg to reduce 
mofrtute content t o  a pofnt rF:hfa the opti-  rang.. Thir may be 
achlevcd by making 8 h d l O W  cuts frorn successive h p r t l  and r l lovF=g 
ti= for drpipg prior t o  coqacrioa; or by the use of barrowiog, 
dlslring and u a t d  ev iporat fos~  
a a t e r i r l  is below optinnun, water s h a l l  be added by sprinkxng.  
fill material shall be p l a c e d  vheo veather c c n d i t i c w ,  ca3Ltioas of 
cubgrade or condiclou of the 
spec i f ied  c o q a c t i o n .  
a d  fill material shrU. not be plrced ou or agalmt frozen .wxfacts. 

I2 mo.$rturc coatdnrl: of the f i l l  
No 

f i l l  i~at=r',al prerludPc obtairziag t h e  
Frozen satcrial shall n o t  be used f o r  f i l l  

CoEpaction s U  be obtaizted by the use of sheepsr'oot t a q i z g  
rollem, p e u s l t f c  t ired rollers o r  v ibrarov  rollers operaced a t  
low speed, 
equipment shall be obtained by tbe use of hand maneuvered power 

bprpactloa a t  l o c a t i o n s  uot access ib le  to neckazdcaL 

tawing too&. 

Crrtrhcd s t o m  shall be spread i n  layers t h a t  viX. not exceed 3 
in&- d t c r  c o s ~ p a c t f o o .  
preseat in cnuhad stone t o  obtaia the d x m m  coopaction usin3 
three-whed, tandem or d b r a t i n g  rollers. 
not accessible to mechanical equi?micnr shall be by use of  hand 
marxuvcrcd power coqacti=rg t o o l s  

* 

. The proper amount or' moistcre shall Sc 

Compactforr at l o c a t i o n s  

. .  . . * . .. .--.- - - - 
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Backfill: S a c k f u l  s h r t r  b. spread and compacted the same 
m8nncr as fill. 

Grading: The top of the subgrade s h a l l  be a uniformly smooth grade 
surface without  U g h  o r  l o w  points  and shall not be more than 0.10 
f a t t  above or W o w  specf f ied  grades. Thin&ycrs of added =rerial  
s U Z  be bound tight to the material fn placr by scarifying aud 
recmpact f ng . 
Cut and fill s lopes  shall. be u o t  steeper t h n  1.0 vert ical  on 3.0 
h o t i z o n t a l  unless otherdte s p e c i f i e d  and s h a l l  be f i d s h e d  t o  a 
srpooch c o q r c t  surface, of scarified Ff topsofl  ia to b8 added. 

Placement of Topsoi l :  Xewly gzadcd area9 uot s p e c i f i e d  for other 
s u r f a a  treatmnts shall be f l e s h e d  with a unifona layer of topoofl  
4 inches thick ualerr othewirc  specl f fcd.  Topsoi l  dmJ.1 be from 
s to jrp irrd  matertal o f  approved borrow and shall be 'boadad t o  
subsoil by rolling 9 t h  a Eght roller or by trznplng. The surface 

* shall bi hand raked. 

Seeding apd Hulcbfn?: 
appU.=tion or' agricukural grade Umestonc, a p p l i e d  ac the race of 

Newly topsofled areas shaU receive an 

a c t  less t ban  7 5  lb. p e r  loco square feet and c o a r r ? a l  F a d e  
+L2-12 f e z t i 7 J z e t  a p p l i e d  ac the r a t e  of not less than 20 Ib. per 
1000 square feet.  

Sccdfng shal l  be -Jith 100% Grrtucky 31 fescue seed a?FEed  a t  :be 
raze  or' not  less than 3 Ibs .  per 1000 squazt f ee t .  Secdizg s'call be 
pa,-fomad oply when soil 1s in a t i l l a b l e  and workable c3cSclon.  
S O U  s U l  be l 0 0 8 C r t t d  and pulverized to a depth 02 not less than 4 
Frrches. Work fcrti l ltrr i n t o  the soil r'or a depth or' approxizacdy  
3 inches. 
m t t e n  approval of the Coutractor. 

Out of S ~ Y O U  planting shall be p c m i t t e d  only  wirh 

h d f a t c l p  fo l l 'o r ing  seeding, seeded areas s h a l l  be compacted by an 
-?roved r o l l e r ,  f o l l o w e d  by a uniform a p p l i c a t i o n  of r m t l c b  a p p l i e d  
ac a rate of 100 pounds per 1000 square feet .  Mulch shall  be s t r a w  
or other approved f fbcrous material. 

f ' 
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SECTION 3 - CIVIL 
3.132 - r m O R K  FOR S7XU-S 

. .  

kcaoat iou:  Excavation t o r  r'oundatfo- s h r l l  be carried t o  c l r -  
oations speci f ied .  
a t  drpth specified, exuvat ioa  s h a l l  be carried deeper as dfrcctcd 
in - t a g  by the C ~ n t r a c t o r .  
pcctrd, no cruvatfon ~ h r l l  be pub to the  ful l  drpth s p e c i f i e d  uo- 
;I-s e i t b r  the foundation caa be  poured fmnediately blter c r  
avat fon  has been comphtad or boftoa of the exuvatfoa is 
adequately protected from froat& 

Tf satisfactory toad-beariag soil is n o t  reached 

When f z e u i n g  tempczaturcs arc 9%- 

Umits of u u v a t i o a  s h 8 u  be that required to provtdt  a dnia 
of a 2 foo t  working space around the s t c a r e ,  except where 
authorized by the Contractor. to deporit  c.oncrtte dirccrlp against 
excavated 3Urfaced. Xu arau where the axuvattd walls arc ucstable  
w a s  shaU. be shored 01: sloped fn accordarrca wi th  OSBB Safety 
Regulatforu Latest edftloa. 

f x a v a t i o a  in the oidnf,:y of e x i s t i n g  b u i l d h g s  asd s t x c t x r e s  
shall uoc be carried be low the .Idsting fouadatfool u n t i l  
underpinning rrrd short= ha- bees L a t u r d .  
pipfag or foundations uUch are  t o  be iacorporated into  the fiaal 
work a h a l l  be ptotactcd of replaced by th8 Subcont~accor. 

. & u v ~ t i o a  below e h v 8 ~ o ~  o t  beyond other required Udts as 

restored at  the Subcoatr8ctor's. expense u f o l l o v t :  
the u u v r t f o n  r h r l l  be restored fa accordance d , h  the procedure 
specified for hddlll; Lf d e f  footings, the footing shall be 
increased Fn depth. 
p e d t c e d ,  unless othcrdse s p e r i f i e d .  . 

-&rtiig stmctures, 

. 
s p a d i e d  or as apptovad l a  rrriting by the Cootractor shllt be -. 

C under slabs, 

Backfill under concrete footings shal l  aoc be 

F i x :  
shal l  be scarified and rolled thorougklp vFth a shccprioot o r  

The entire area of tbc o r f g i n a l  ground' to be occupied bp 2rll - 
t a sq ing  r o l l e r  p r i o r  to p h d - g  new f i l l .  

Eazh  fFll  shall be  spread La  Layers that ell aoc cxeatd 6 inches 
La thic3rrrcsr &tar compacflon. b t c z  s h i l r  be added or excccs =is- 
mra 8 h d . l  ba removed if required t o . o b t l f a  dcsfrcd compactfon. 
Corpactioo shitr be obtrined by w e  of shcepsfoot tamping rollers or 
pa-tic tired rollers where p o s s i b l e ,  o f  by use of handnaaeuvcred 
power tamping too ls .  

Crtuhed Otone o r  sand fU.1 r h a U  be spread in Layers t h t  -11 n o t  
w e d  3 inches &tar c o ~ a c t i o n .  
a h i r l  be  present IB the f i l l  to obta in  d a a . c m p a c r f o n  using 
t h r a e d e e l  or tandem roller3 where possible, or by use of 
hd=euvcrcd power compacting tools- 

The proper amount of moisture 

# 
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Backfill: Uter the  coaxplstioo of ccmstrucrioo W o w  grade, f o m  
S M l  be removed and thr excavotioo shall be claaaed of a l l  waste 
matarid and debris. The r x a v r t f o o  shaU be backillled as soon as, 
in the opiniou of the Contractor, work c.9 be done without injury t o  
the structurr. When backfill i s  pbcrd on each s i d e  of piers, v a U s  
aad freaqtanding stmctufes,  i t  s h a l l  be deposfted and compacted 
evenly on all sides at the same time. Proper provis ioas  shall be 
made to prevent wedging ac t ion  against wULS or s t n c t u r e g .  
directed by tha Contractor, slopes bouading or within areas to be  
bpclrfilled shrlk be stepped as oecsgsrry t o  prevent ucdexg actiou.  

&&fill s h d I  be spread a d  compacted in the same mariner as fill. 

Lr' 

Grading: 
eravaeiopr to prrvant water from mnnlng into excavated areas. 

The Subcootractor shrll c o o t t o l  grading Ln the v i c i d t y  of 

A l l  are- shrll be f1rrirh.d t o  a smooch compact surface aac spec i f i ed  
gradei. Areas to receive  topsoil shdl  be s u r i f l e d  immcdiatrlp . 

Psicamat of Topsoil.: 

- prior to placement of topsoflo 

Plrunant o f  topso i l  sh.21' be as spec i f i ed  ia 
3.131 - "URTM3OL! FOB Y - W S  AND GBOUNDS 

Sctdfnq and Mulchfng: 
3 .  i3  1 - - W Z Y O R Y  FOR YAR!JS 9LyD GROUNDS. 

Seeding and axdching shall be as s p e c i f i e d  in 
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S E C T O N  3 - C m  

1. -ODs AND WORlQUSEI?:  

Trench Excavation: 
i - t d l a t i o n  of p i p e ,  duct m n  or o t h e r  u t i U t p  t o  be accormodated. 

Tr tnchs  g h d l  be a utdth u e c t s g u y  for proper 

Cleatanca between ?Fpe and the zrench w d l ,  except *era Lndfutcd  
othrrJisc ou eke dzawtngr or s p e d f i a d o u s ,  shilr be 6 tnchcs for 
trenches h i 8  than 2 frat  deep m d  12 inches f o r  trenches more :ha 
2 feet deep. 
frum trench bottom to top of tha pfp.. The bottom of trwri s U  
be ucurrtdy graded t o  provide d o n 8  bur lng  m d  support for the  
u t i l i t y  eithar: on undfrturbed soil or properly coqacted backf i l l  
throughout f t r  entire hagth  except where i t  1s oacesrarp t o  ex- 
cavate for b e l l  or coupllng h o l u  and f o r  proper seallag of p i p e  
jofncs.  
bottom h u  been f fne  graded. Soft, s p ~ o g y , '  o f  otherwise u m t r b l e  
material encountered at the elevation of the p ipa ,  vhfch trFU not 
provide a firm foundation for the  pip, sb+ be removed and re- 
placed ar directed i n  wrlting by. th. Coutrtctor VFth suitable 
selected matcrtds and cocpacfed. h n o v a l  o f  this undesirable 
mrt.rirl 8h&l be  cousfdered "Vudercutting" and replacement - d c h  
a t r b h  mafertal shall be considered "Spot Subgr.de Bclnfortement.' 

Trenck w a J h  shrll be U n c a n e d  af the ridth spec i f fad 

3cll a d  coupUog ho1r.r shal1 be excavated a i t e t  the t rsnch 

Shorioq: Trench and 8mctur:a ucrrvatioru s U  be i o  accotdanct 
. e t h  ehe S p e c i a l  Cooditioar. 

Backfi l l ing: 
dtu all required t es ts  on the u t l U t f u  hrva been approved by the 

BackfiU of u t i l i t y  trenches r h d  be doue promptly 

- Cootractor. . -  

Backfill uutrrial shall be earth, d u s  othtmisc  spec i f i ed  in rhLs 
spce-icatioa or on the dratrfngs. 
be uccd t o  backfill around the  ?1?c aad t o  a depth of 12 f x h e s  
above the p i p e .  %rth shill b e  depos i ted  fn 61nch  :hi& layers and 
s b U ,  be carefully rammed or tanipcd u n t 2  the utiXc,y has a cover of 
.sot Less thin 1 f o o t .  The r c e n d r r  of :he S a d c ' i l l  s h r l l  be 2laco-c! 
I 3  horizoucal layers 12 inches La deFtb and cuspacted 3y  
Ldnaneuvered power tampfag tool:! to a density equal t o  tkac 02 
the surrounding earth. So areas where paving, tap so i l lag  or 
sodding f r  to be dona, stop the fill o f  b a d d i l l  the required 
dlrtanu b e h w  f i n i s h  grade to permit installatiorr of-these items. 
Backfir1 not udrr 3tnlctures or roadways shall be brought to a 
suitable c&vrtlon above grade to provtde for anclefpatad 
settlemePt. 

F U L  and b a c k f i l l ,  unless othtrdse sgec i f f cd  ou the dzawfngs, shal l  
be a q a c t c d  t o  a d d m u m - o f  90% of 
zmis'sts coutent as defermined ia accardanca with the p r o r f s i o m  or' 
S T Y  D-US7- To insure that the required compaaiou has been 
obtained, tn-pkce derulty t e s t s  s h a l l  be La accordance wt:h aay one 

Selcczed f i z e  s a d e d  e a r c h  shall. 

drp densit7 a t  opt- 
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Top011 shall be placed 4 Inches t u c k  ovar backf i l l  in grassed 
a r e u  and shall be seeded. 
be a s p e c i f i e d  ln 3.131, EARTSWORK FOR YARDS AND GROUNDS. 

Phcawat b f  top8011 and seeding shall 

f 
. 
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F 567-78 ? r a c t l c a  f o r  I c s t a t i o o  of 
Cbrin-Unk P i x +  

3 ,  

4 ,  

5 ,  

. .  

ul work 00 thir p r o j e c t  shaU be in accortancc v i th  t h  Cha in  Link 
Fence XamZactursr's h s c i t u t c  Product X . a n u a l  l.l3(d) m, 1981. 

SHOP DWLUCS 

Shop drawtngo shall  be submitted f o r  approval i n  accordance v f t h  
SPEC= CONDITIONS paragraph: SUBCONTicbCTOS'S SfTaMz1UL.S. 

The Subcontractor shal l  s u M t  completed and checkad shop drawings 
for apptood.  Thr approv.2 of shop dravingr -11 be for materids 
and fobr$cation of the fence, Fncluding gates and associated 
accrssoriu, a d  shall n o t  rcUcve the Subconcraccor of the 
r u p o o s l b i U t y  f o r  errors ,  opissioru, or the accxracy of  his o m  
d l ~ ~ l 0 r u  

A. Geeeral s 

pressed, or forged steel shapes, plates ,  bars, or strQ8 shaU be Lo 
accordance v i t h  ASTX A 123. b . 

2) Zinc (galvanitad) 
accordaace with ASTX A 153, 

coatings on steel  or. f roo f f t t iags shall be i a  

B o  Chain Link Fab.riC 

Chafn link fabric shtlr be cons t rac rad  of ricc-coatsd steel vire 7 '  
U g h ,  u i t h  both top and bottom selvagas m s t c d  and shall 5e v o v e i  
from No, 9 gauge a r e  i t 0  a 2" diamond shaped awn. Tcasioa strezgzh 
of virr shall not be less than 80,000 Ibs per square fa&, and shal l  
k l r r  a c c o r b c r  v i t h  UTll E 8 ,  
g.lv8aizrd after weaving p e r  AS= A 392, Class 2 coating, co give a 
midmum of 2.0 ounces of z i n c  p e r  square foot of virc surface, 
evenly distributed over the en t i r e  fabric. 
compUancc t a g s  shall be attached t o  and supplled v i t h  each r o l l  of 
fabric dclLvcred to the work area for use ou t b i s  subcontract. 

Zinc coatrd fabric shall be 

Cer t i f i ca t ion  of 

c. Tcnsioo Wire 

Tension a r c  s h a l l  be zinc- coated 'I-gaugc s p r h g  c o i l  steel d r e .  
Tensilr strength of coated a r c  shall be not less t b n  80,000 Ibs 
per squarr inch. 
of z inc  per square foot of surface at-. 

Zinc coating sha l l  have a d n i -  of 0.80 ounces 
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D. 

2. 

F. Gate Ports 

Gate poats l h d l  be 2,875" (2 -718 ' )  O.D., grLvS&ed Schedule h0 
p i p e ,  5.79 Ibr per foot .  

G. 

H e  

I e  

Post Bracing Asscrnbly 

Brace r t f l  shal l  be 1.66' O.D., g a l v d r c d '  Schcddr '40 p i p e ,  with 
minima bending strurgth of. 202 l b s ,  
3/8" diameter galvanized steel  trWs rod and r d j u s u b l e  taka-up. 
811 corner, end, and end pmcls of s lop ing  msns shaU 5a braced. 
RLTI posts shall be braced Fnto t-do d i r e c t i o u  . 
b 8  braced i n  the direction of each Uac of fence. Brace r a l s  s h a U  
b securely fastened to d l  posts with sockat tppa brace sad 
cormeccioar and brace bands. Connections r N 1 . h  wtcrtfgat .  

Brace usembly shall Fndude a 

Corner posts s h a l l  

. 
s t a d -  rod. 

TeIulou Bars 

s t e e l  with lengths 
midawn c x s s  s e c r i o n  

Tensloo bats 3haJ.l be one piece of gllva-cd 
equal to f u l l  height of the fabric  and vieh a 
of 1 / 4 "  1: 31'4". 
and cwo f o r  tach comer and pull p o s t .  
passed through the end loops of the fabric. 

Provide one t e l s l o a  bar f o r  each.gatc and end p o s t  
The tension bars shall be - 

J. Tcmion Bar Bands 

Tension bat b a a  shall. be hcavp"presscd, g a b a d z e d  s t e e l ,  spactd 
not over 14" O.C. t o  S~CUTI tension bars to and c c n e r ,  pull, and 
gat. p O 8 t S o  

. .... -. * c 
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/Ic 

x. Post  Tons 

Galvanized pressed s tee l ,  or gaLvanLred U l c a b l e  Lrou,  designed as 
a watenight  closure cap s h a l l  b e  used for a l l  tubulat posts. 

N. Hiscellmow Fittings ALL miscallanous fittfngs shall  be galvadred 
steel  or gdvanfred malleable froo. 

P. Gates 

1 )  Gate franes and brace members shltr ba the s i z e  s h o w  00 the dcsLgn 

dwigncd with adequate vercfcal mezubem and cross bradag to prov ide  

operation. 
post cap.  
chrranca between frame3 s h a l l  be 3' maxisum. 

,drawing and shall be galvanized Schcdulr 60 p i p .  Gates shall be 

r ig idf ty  with sag or mist aad to ensure p r o p e r  gate 
The end members of gate ft-3 shaU be e q d p p e d  with a 

Clearance bctvctt frames aad pos t s  shal l  be 2"  aaxL-; 

2) Fabric s N l  be the sane as specified for fence. 
e t h  r,tretcher bats ac vert ical  edges a& i i c  wire3 ec-top and 
bottom edger. 
not more than 15' O.C. 
more thai, 12" aocl 
whi&.aU provide security aaainst rereoval or breakgt. 

1mtaJ.l fabric 

Wire t i e s  r f  top and bottok shall cot be  
. A t t a c h  stretcher b a n  t o  gate frame r L t h  bar bands at 

Attach hardurrc v i t h  r ive ts  or by other me- 

3 )  ?:avLd,c t h e  f o l l o w h g  natdware arzd acc%sories f o r  each s~",=rg ga:c, 
fiais'n to be heavy galvaafzed: 

a) Hfngcs shall be pressed steel or d l e a b l c  f ron ,  aorLiic-ofz 
type, o f f s e t  to p e r s i t  180' gate  o p t n h g .  
hfngcs per hai. 

? r o v f d e  occ pair or' 

b) Doubl. gates s h a l l  have a forked latcbFng device e t h  ii3 

integral padlock eye designed to pcrmf't opcracion f rom ef:her 
side of the gate. 
s h . l l r l r o  have i center plunger rod, rod g u i d e s ,  and a cester 
stop s e t  i n t o  co~crete. 

Each double s-dng gate l a t a n g  assezblp  

c) Prov ide  a keeper set 13to concrete for each svizging gate vki& 
a u t o r a r t f U y  engages :he gatc-Ltaf and holds it in t 5 e  open 
p o s i t i o o  unit1  manually rehascd. 

i 
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6. E 3 E C T I C N  

9, Brace Assemblies 

btlll bracer so po8ts ara pluab yh.d &agoad  rod 19 under proper 
tension.  

C. Tensloo Wire 

- t a l l  ttPsion v lra  a p p t o d p r t c l p  3' rho8 bottom and below top  
Una of fabric before FrrrtrlUng and s t r e t a n g  fabric.  Tension 
wire S W L  be pullad taut and secured a t  cads to posts in a 
satisfactory = m e t ,  such that the e r e  r-&is fa tePsfoa after 
bdag secured. 

- 
L. Stretcher 3ars 

Strctcficr bars shall be threaded through fabric and secured to posts 
vith metal bands spaced no t  over 14" O e C b  

L. :. Gates - 
G a t u  Shilr be installad plumb, l eve l ,  and secure f o r  fu l l  opening 
a t b u t  intezfarutcrr. 
urchoraga ia accozdurce with tha dcslgrr d=aenss or shop approved 
d r 8 a - s .  

Grounci-set items SW be .get Fa c~acrate f o r  

Brrrdware ihrlr be adjusted a d  greased for  smooth opsr- 
8ZiOPo 

7. F.-K AND C L U L L  

The ffaishad fence shtlr be t x e  to 
p f a t s .  
from consttucrioo shal l  be disposed of and the fence Unc left in an 
orderly appearance 

taut, and s o t r d  at ill 
ALL surplus cxcavared r;atetfal and ocher debr i s  resulting 
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? a P  - 32 310 
a 

4.310 - CONcrPtTS 70B S T R l J C U U L  VSE 

1. 

This scct ioo  of tha i p c d f i c a t i o r z l  relates to the b5aro1sbiog and 
FnstrlJation of d I  p o u t r d l r p h c a  concrete and related vork as 
shorn 00 tha dravingr urd u rpaeif ird.  

CODES AND SZWDAltDS: 2. 

Codes and stahdatdg whfch are cal led for or referred t o  herein a t e  
hcrcbp made a p a r t  of thir s p e d f i c a t i o n  to the -eat f a d u t e d  by 
tha refarcrrca thereto. In t h  rvmt of disctcpurdes  between this 
specification and the coder and a t a n d a t & ,  thfs s?eciffcatFoo shall  
g O V 8 f Z I o  

A. American Concrete Institute (ACT) Standards : 

ACI 211.L-77 b c o m a d r d  Practica f o r  Selecting 
~roportiorw for  NO^ Weight Concrete 

ACI 302-69 Racomndrd Practice for Coactate F l o o r  
. and Slab Cousttuctloo - 

ACI 305-77 bcorpnurrdad Practice f o r  got  Weather 
Concreting 

kcomended Practice f o r  Cold Weather 
Concr c t irrg 

h C 1  306-78 

ACI 313-74 k?!ual of  Standard.Pra=rlce for D c r a t ' 2 3  
B L I d a r d x q  Concrete Strucfurcs 

Buildlng Code Bequizments f o r  Rrinforcrd 
CoBctete 

Recommended Practice for Concrete Zormwork 

bsm U 8 5 - 7 9  Standard Specf f fcat ion  for Welded S t e e l  :ire 
Fabr ic  for Ccmczete Reinforctmcnt 

.., . . I . . .  -- 
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3 .  

h r i t a a  h s o c i a t L o a  or' S t a t e  Sighway afflclals ( W H O )  
Standard: 

H 73 Cotton b t a  f o r  Curing Coacretr 

itntucky Departseat of Higkvrps (ma): 

"Standard S p e r + t i u t f o u s  for b a d  and Bridge Coust~ctiod' 

2uERrlr.s: 

h o a r d .  Excapt as othrPrilrr specif ied hareia, a l l  materials 
u h r l l  couforpr t o  hCI 318 oad X I  2U.L 

-,  

cgater. Bggregatts shall conforar t o  U T M  C 33 and have the 
z o v i n g  physical  propert ies :  

1) Corrsa aggregate shall b e  g a v e l  or crwhed scouc, vel l  graded 
from f i n e  t o  coarse v i t h i n  the prescribed Umitr. I9xizm.m 
nominal coarse aggregate shall be 1 inch; except for slabs 
grade and mss or foundatioa concrete, the s i t e s  slrall be 
1-1/2 Fa&. 

?) Fine aggregate shall be sand, clean arrd $hasp, 

O P  

Rddotccsent .  

I.) Rainforcing bars shall c o d o m  t o  ASTk A 615 Grade 60 d c s s  
othr-9. indicated on draviagr. 

- .  
2) P u r r  smooth rodr or do- s h a l l  c o n f o m  t o  bs'M A 306, v i t h  

field Of bO,OOO p 8 i .  

3 )  Prorf.de metal accessories, including all. spacers, ckai ts ,  t i e s ,  
and o t h e r  devices ncccssarjr f o r  7 rope r ly  p l a c i a g ,  s7aci33, and 
supporting reinforcement in place. 

?temlded m a n s i o n  Joint, Prezxdded cmansion j o h t  ii't:~ strl?s 
s n r l l  conform to AS'M 01731 or D1752, o r  s ' a l  be a r u i n -  
ispragnated f iberboard c o n f o d n g  t o  the p h y s i c a l  requirenests or' 
AS= D 1752, 1/2 inch thick unless o t h e r i s c  indicated.  

Jolnt Sealer. Joint sealat  shall be the hot-pourtd elast ic  type 
eoofoming to ASTI4 O U 9 0  o r  FS SS-5-164, or the cold-application 
type confonniag to UTM D1850 or FS SS-S-00195. 
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F .  Cover ?!!tarids f o r  Cur ing .  

2)  C o t t o n  mcs shall c o n f o m  to the requirements of 3- 73.  

C. Vapor ijatricr. Vapor harrier s h a l l  be 6 mil polyethylene cou- 
t ' o d n g  to AS= DZ103. 

8. Water Stop. Watrt s top  s h a l l  be 2 4  oz copper. 

ADMLxTlTREs : 

A, The us4 of admixtures ln the concrete s h U  be res f r i c red  t o  
the s p e d 3  c rppUcat ioas  outllacd hereafter. 

ALL concrete shall br afr-entrained, 
k 5% t o  7% as dctcrmiacd i n  c o d o n a n c c  v f t h  UT)I C-231. U r  
e n t r a i n i n g  agents s b l l  caar 'om t o  AS'M C260. 
camant proposed f o r  US@ s h r l l  be selected v c l l  in advance of 
concrete placing,  and th8 Subcontractor r h l r l  p t o d d e  sacisfactory 
f a c i l i t i u  for ready procuremeat 02 adequate t e s t  s q l e s .  Aft 
eatzainmant shal l  Se produced by either adding an air-tatraidng 
agent a t  tha mixer or by use of mill-ptoduccd sta-entrafniq cemenc. 
when necessary to increase the air content t o  e t h i a  the s p e c i f i e d  
range, addit ional  r fr -ea t ta idng  'admixtures compatible =tth that 
already fn the mixare shall be added at the mixer. Air content 
SU be based on meourcments Fn concrete .dxtutes a t  po in t  of 
discharge at  the j o b  s i te .  

3. ;Ur contsat by voltrac shall 

lZTfie agent and t k e  

a. Gcderd. 
accordance with ACI 211.1 to at ta in  the properzfes 02 StrCngch, 

The d e s i g n  of the  coacrete d x  o r  mixes shall be Ilr 

s l . u p ,  entrained afr and rate of brdc1zLrr3 i n  cou2omnco,  vtth 
rhe f o l l o e n g  reqciraeuts.  kad-xed c3zcre te  s'nall 3e M ~ U -  

r'acturcd and dt l l vered  fa accordaxe v i th  :he requizexezts 35 
am c94. 

B. Strength. U 1  coucrete, reinforced' or unrr idorc td ,  s o d  have 
a rrdnfmuzn compressive strength of  1950 psi at  7 days and 3000 p s i  
at 28 days, unless othcrdsc indicated on the drakrgs or s p e u f i c d  
herein. Concrete f i l l ,  2000 psi a t  28 Gays. 

C. Slurno. Coocrate mixes shall be desiwtd f o r  che r'olloV',zg s l u q :  - 

For ill Concrete Work: 4 2 



6. 

7 .  

8 .  

98 

Concrete placed duriag*hot vcrthcr shilr have a tqerr t r r ra  of not 
more thn 90% The use of hot cemaof shall be  avoided l u o f a r  as 
p r t c t i u b l 8 ,  and cold a t e r  shall be used fa the a l x -  >e 
Subcontractor s h i l l  s t r i c t l y  adhere t o  the tecormmndicious of 
ACI 30s. 

FORMWORK: 

A. ' General. Fomork SU b. fa accordance- vith ACI 347. 

B. Materials. Fonnr shrL1 be of fiber, wood, set& structurl l l  
' hardboard or other suitable umta,lal that ulU produce thrr ra- 

quircd surface f i n i s h .  3 

I) Concrete surfaces t o  be exposed or coated: Form surfaces :bat 
-1 ba 111 contact v i t h  concrete shall be of rmterirl'ehat 1s 
oooreactlva with coucxete, end thatvi l l  produce concscte sur- 
f a c u  equivalent in rmothnws uld appertaocc to that produced 
by PIV plywood p a n e l s  coufo-ng t o  PS I, u t e t i o t  m e ,  
Grade 8-B, coocrate form. - -- 

- . 

2) Concrete surfaces to be unexposed: Form surfaces that kdU be 
in confact vf th  coacrefe s h r l l  b8 of No. 2 c o m a  or better 
lumber, or other material producing equivalent f i n i s h .  

C. C h a d e r  strips. Cbams'er strips 3ot less than 3 / 4  i=ch i3 s i z e  shr l l  
be used a t  e x t e n d  cotters c h a t  a L I  be e-vosed. 

D. Runoval of F a n s .  Foms  $half. be removed 13 a manaer vhi-L easures 
complete safety of the stmzctu=e. 

JOLTS: 

A. Coojtruct ioa Joints . Gplcss fndicaccd o r  spec i f i ed  otherwise, 
~ o n s ~ e t f o n  jo ints  e m  be made and located so u to least i m p a i r  
tha strength of the structure and a h a l l  be subject t o  approval of 
the Cootractor.. The surface of the concrete shal l  be roughened, 
thoroughly wetted a d  slushed with a coat of neat crmer?t G o u t  
hmcdiatclp before p h d n g  of new coacrete. 

B. Expansioo Joizts. P r o d d c  premolded cqansioa j o i n t  where cou- 
Crete slab 00 grade abut3 v e r t i c a l  surfaces, F z s t d l e d  fu l l  depth  
of slab. 
k held do- R o t  less than 3 / 4  inches From t o p  02 slab to receive 
seller. 

rJhcrE joint sealer is indicated, joint f i l l e r  s t Z p  SU 
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:1. 

12. 

A. 

B. 

C. 

D O  

C O F E Y I Y G  : 

Coacteta shall be coovrpcd from the mixer to the place of fLma3 ,  dc- 
pos i t  by methods vhlch all prevent the scperatiocl o r  loss or' the 
rmteridr. Equfpmeot for chuting, p q L n g ,  and p n e u l P a t f U p  con- 
veyfng concrete shall be o f  such s i z e  and d e s i g n  so - t o  Fnsure a 
p r a c t i u l l p  coatlnuous flow of concrete a t  the delivery end vithout 
separation or' materfals. all of t h i s  s U l  be done in accordance 
with ACI 304,  

General. P h d n g  of coacrecc-shal l  be dout i.1 rccordance,vFth the 
requirements or' ACI 304. 
freely more than 5 fret in u o w o s c d  work, uor 90ra thaa 3 feet in 
axpouad work; vbcre greater dropjr af8 requited, a tr'rln-fe o r  otber 
approved meam s h a l l  be employed. Concrete shall  be pLacc4 fn the 
forma, u o u t l p  as p t r c t i u b l e  ia th8 fim1 posftfoo, in t l n f fom,  
approximately horizoatlr,  k y a t s  uot over 12 fnchar deep. 

Coacrece shall a o t  be a l lowed t3 drop 

Earth-Foundation Placement. Concrrta fpotingr shall be placed up03 - 
undisturbed surfaces prepared fn accordance wfth Paragraph la. The 
rurfaceg shal l  be e l e m  and free from frost,  ice,  mud, a d  water. 
Concrete pIcrt may be placed dfrectly 00 1mparPio-u surfaces t b t  
are thoroughly moistened but not puddp at the t in the cocctete is 
placed. 

Vabor Barrier f n s t d l a c i o a .  Vapor barrier shall  be F n s t a l h d  umiez 
d.1 S h b 8  on grade. t'ader the buildfog s l a b ,  the r apor  barriez 
s h a l l  be Lapped do= t h e  i r s s i d c  or' the grade 3eam 8 incbes and :be= 
fo lded  over onto the Gazular base. 
t i o n  SU be exercised durizg placazacnt or' r e i z f o r c i a g  aad C ~ C C Z Z C O ,  

to avoid tearing the vapor barrier. 

Lap all. j o i 3 t s  6 k c h e s .  Cau- 

Placing Concrete Thtouzfi Reinforcement. 
stet1 or  other conri f t loas will make ?Lacing or comaccion of  COP 

Where coagestion of the 

cr'rte d i f f icu l t , .  a layer of iponar shal l  bE first i c p o s i t a d  in the 
fonnr to a depch of approxi=zately 1 inch. ?ortar shall cozs f s t  of 
-4 p a n s  of Portland Camest and f i x  aggregate by weight  and n o t  
more than 6 g a l l o n s  Or' vater per S a& Or' cement 



F, 

C. 

.-. s 

E. 

a. 

COmaction. h d f a t a l y  after p l a c i n g ,  aach l a p u  of strJctuta 
Conczefe shal l  be compacted by i n t e n d  coucr t te  @-brators sup- 
plumntd bp h i p d r p d l n g ,  rodding, tirepi=. Air errtrained COO- 

a t a m  vibrrt iotu  of  form8 a 1  C O ~  b e  pemLttrd. 
be used to t r r rupo t t  concrefe fmida formr. I n t e n i t  vibrators 

submerged in concreta s b U  mrintaln a speed of not  less thap 7,000 
i q u l r o  par sinutr.  me dbra t ing  equipmaat shall a t  111 tfms be 
adequate fn n d e z  of unit3 a d  power t o  properly consoUQta all 
concrete; spare uni ts  shrll be on hand u oecasrary t a  Fasure su& 
a d 8 q U C f e  Duratioa of  v ibr8t ioo  shltr ba  rimitad t o  time uccessarp 
t o  produce satfsf actow causoUdacLon vithout cawiag object loarble  
segrrgatfo~.  
th.t b v e  begun t o  sat. 
spaced points  not frRher apart than the v i s i b l e  effcctivcccss of 
the ~ ~ a c h l o e .  

/7 
SU a o t  ba r f b r a t e d  f o r  over l.2 seconds. Tapping or other 

Vlbrators s m  

Tha vibrators 8bJ . l  ROC ba m a n e d  Lnto lower couzses 
Vibratoti s h a U  be appUed at upiforrplp 

Surface Ffn i sh inq  Other Than S l a b s . .  81l exposed surfaces of  f o u -  
dacions and grade beams s h a l l  ba I'Mshed * t u n  12 hours a f t e r  
f o m  are rtaoved, and surface d d e c t s  skirf be corrected. Fios aad 
Loose materid shrll be removed. Honcycornb, aggregate pockets, 
voids over 1/2 iach i n  diameter, and holes l e f t  by the rods and 
bolts shal l  br cut out to  solid concrete, thoroughly watted, brash 
coated with neat ummf grotft,  and f1U.d w k h  wttrr.  

Coocrcte Slab Ffnfah. 
.=eta for  a h b 8  r;hrlJ.  ba scrcedcd and f loatad uith-strafghtadga to 

Excapt wbrr oehanrim iadfuttd, the coo- 

briag the mrface to the r8qulr.d f i a i sh  h v e l  with no coarse ag- 
gregate v i s k b l . .  The conerace, v U e  s t i P r  g'reso but rufffcfeatly 
hardened to berr 8 man'# weight without deep i q r i n t ,  shaU be 
wod-tloated t o  a tme, even plrnr wtth no dadat ions  in excess of 
1/8 $a& w h e n  tested e t h . a  l0-foot straightedg.. Suff ic ient  pres- 
sure shall be used on the wood-floats to brisg moisture to the su? 
face. i i f tcr  the surzacs =iscure has disappeared, surfaces s'csall be 
stee&-trcwdcd to a smoth,  eves, deasc f i d s h ,  Free ~ X R  rrowel 
m;ub. The floor shzll be an ACI 302 Class 4 f l o o r ,  

e 
- 

imbedded kerns. A l l .  exbedded and anchorage f tezu fndudfrtg anchor 
bolts ,  dowels and sleeves, s w l  be icstaLled in su2ffcfcnt uumber 
and size u l n d l u t e d .  Coordinate v i t h  work under other scccious of 
the spccff iut lom t o  l ruuza thac items not furnished under t h f s  
speci f icat loo  have been provided p r b t  t o  ? h r l n g  concrete. A U  an- 
chor bolt threads shrll be protected wfth a coat of grease before 
placing coucreta, after whfch they s h a U  be c h a r d ,  r e c e u e d ,  and 
wrapped in burlap. 

I. Placing Water Stop. 

I.. The l o c a t i o n  i n  j o i n t s  shall b e  as shova o n  Design Drawiags. 

2. 
pract icable  length so that the number of  end j o i n t s  a2.I be a 
mipisum. 

Each piece of 26 oz  copper  water stop shall 5c or' &sum 



13 . 

14. 

A. Generd. b e d i a t a l p  a f t er  plrrfag or f in ishing,  c o x r c t c  suzfaces 
ooc covered by forma shrll be protected against moisture l o s s  for 
aot less 
by one of the fouowing methods or combiratfoua thereof, as ap- 
proved 

than 7 days a f t a t  phcfnga Curing shl lr  be a c c o q l i s h e d  

B. Y o i s t  Curinq. U d o m e d  surfacer shill b e  covered wi th  burlap, cot-  
ton,  or othar approved fabric mats or s a d ,  kapt i n  intimate CoutaCz 
vlfth the surface, and s h a l l  be kapt cont inual ly  vet .  I2 the f o r s s  
are rammed before the end of the curing period, cu r ing  s h a l l  be 
continued as on unformed surfaces, using suitable materials. 

C, Waterproof-Paoet CurLaq. Surfaces s h 8 u  ba coveted with waterproof 
papar lapped 4 Fnchw at edges and ends, and s d e d  trfth -tic or 

veightcd to prevent displacement, and tears or holes shill 5e 
?at chcd . 
*ptcssure-seasitive tape oof 1-3 than 3 inches vide. Paqer s h a l l  be 

D . Membrane-Poraing Co~pbOirad~ Membrane-f 0-g compound shall be ap- 
p U c d  in accordance u t t h  manufacturer' s directions. Meznbraac- 
forming coozpound r h a U  no t  be usad on the building f l o o r  S U Z ~  ace. 

I) During the p r o g r u i  o f  th'r work three coqrass ioa test  cyl- 
i d e m  shal l  be made from the concrete as mixed and at the 
direct loo o f  the Subcourractot for each day's pour of C ~ I ~ C T X ~ .  
If w r e  than 50 yards are placed in a day, three addiEional  
cyLinden shil l  be made for each 50 cubfc yards plus aay fzac-  
t i o n  thereof. 
cylfndtr  a t  28 days.  me t S z d  shall  be f o r  conti=gency. 

00s cpxsder shall be t e s t e d  a t  7 days and one 

2 )  The Subcoutzrctor shall furPish the w U a  f o r  takfzg cazcrete 
t e s t  spedzzens shall f u n i s h  the labor and faciLF-Les ra- 
quirad t o  taka the t e s t  specimens, haadlc and store t h e  same a t  
the S1t.e 

3) T e s t  specimens shall be made aod cured t n  accordance vi:h AS'M 
C 31, 
gpecfmlns and shall deliver the spccLpeLu to the Testizg 
Labora tory  as dfrcctad by the Contractor. 

The Subcontractor s h a l l  perform i n i t i a l  cur2ng 05 the  

I) General. Testing -12, be accomplished by the Contractor .  

, 



2 )  Slump Tests- A o i  00. fUt S h d . 1  be m d e  for ea& 
c l u r  of cancra te  used La a d q ,  Of Fi m o m  thro 50 cublc  y a r e  
are placed la a day, 00. t e s t  S h a U  be made for  tach SO pards 
p l u  any fraction ovar 50 pards. Additional t e s t s  s U  be 
mde when visual impact ion idfates  that the consfstsncy of 
the conaete bdng  placid zap u c a e d  the Limit for slump ;LO 

sgeafied. Excers r l u q  -1 be u u m  of rajectfoo of concrete, 
Sluptp a b e  d e t e m 8 d  fo actordeoce a t h  634 C 1 4 3 ,  or As= 
~360. 
s p c d i e d ,  s l u p s  r h U  be coaverted to equivalent ?caetrations 
by factors cotrbushed.  Lo advaraca. The Subcontractar shrll  
pr0-d. d l  mrtariah and equipment requk8d for  the Slump 

Whao the pemtratloa method f r  u 8 d  f o r  f i e l d  coutrol 

rut. 
3) Cylinder Comprasiiou Testinq. Compressioo t e s t i n g  of  cp l lnders  

wIU be Lo accordance v l th  ASTX C 3 9 .  

4) teak Tart, . P i l l  sump t o  t op  v i t h  -tar, a U o w  1 hour to reacb 
rqufUbrium, adjust water l e v e l  bck  t o  top of S- and hold for 24 
h a m .  
cover over the s u q  area t o  minimize evaporative l o s s e s .  K leakage 
exceeds 0.40 inches during the t e s t  period,  the S u b c o n t r a c t o r  shall  
remove th8 uatar, tapair a d  retest  a t  his expens8 uacl l  the 1erkagt 
rate &as not excaed the above c i ted cgiteria. 
vcdf fed  by the Copu-try+fou Eagiccet. 

It f a  recommended t h a t  tha Subcoutractor place a p l a s t i c  

Rasults ViU be 

. 
3) Uosrtfrfactory.Tcrt RastiLts. Where the r t t r q t h  of t e s t  

specimns t U s - b e l o v  s p a e - i e d  .values f o t  28 drys strength, 
the Coottrctot  may order rurovrl o f  the coucrete in question, 

strength tests  at the Subcontractor's expeuse. These may be 
aithrr coqreas lou  tests mad8 wtth specimens secured from tbc 
stluctura in accordance v i t h  As= C 4 2 ,  or r c t d  load t e s t s  of 
the struccurr made in accordance v i t S  A C I  318. The Cootractor 
may aLso approve ad&tion;rl con- t ro l l cd  curizg of the concrtte 
i n  questiou, not t o  exceed 21 days before &ag eitber OF t h e  
r l t a r ~ t e  tests.  The basis for acceptance or rejection or' t h e  
concrete Fn qucseiou as d e t - e d n c d  by these alrernacc tests 
shall be agreed cpoa by :be Subcoutrtc:or and che Contractor 
before mitfng tke  tests. 
the expense of the Subco~tractor. 

6) A log of a U  concrete pours shdU be carefully kepc by the Sub- 
contractor. In geaerd, the log shall contaia the followtag 

- -  data: Idcntifyirrg uumbcr o f  pour, data srdc, time, weather and 
tenrperaturwrt start of pour, weather and temperature at f in i s3  
of pour,  m d e t  of cubic pards La pour, slump record, iden- 
t i f p i n g  numhrr of cylinders, test results at 7 days, t e s t  re- 
sults a t  28 days. 

. at the Sub~~ntz~~tor'r expense, or m y  approve rltcrrute 

U l  additfoaa!, tescs shal l  be 3ade a: 

. .. -. 
ANC50B BOLTS: 

Set all anchor bol ts  to t e q l a t e  utth required project ioaa Do n o t  
-set. Recheck after s e t t h g  and corzec: all e r r o r s .  
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SECTION 4 - ARC~XECTURAL 

l* 

2. 

3 .  

4 .  

5 .  

A. 

B *  

6. 

A. 

8 .  

This speci f fcat ion coverS furnishizg and i n s t u n g  a ?rt-tnqicctrtd 
s h d t a r  end a pte-anginaered building a d  r a l r t t d  work as s h o w  oc 
the drawings aqzd u sprc f f i ed .  

Code3 and standards vhich are called f o r  or referred to h e r d a  are 
hereby made a p a r t  of t h i s  spec i f i catLou to tbc extent 1aGcated  by 
t he  reference thereto. In the event of dlscrcpanics between t h e  
s p e c f i i u t i o p  and the codes and standards, t h i s  spec i f i ca t ion  s h U  
govrrn. --  ..-  . 

SHOP D W S G S  

S u M t  shop drawtngs and maOUfacturer's t e c h z x l d  d a t a  f o r  q p r o v a l ,  
i n  accordance with the rrqulrrouncs of  tha S p e c i a l  Coudft fons.  . 

DESCBYTZON 07 PSE-ESGL- SazLTER 

The prc-cngincercd shelter shall coasist of stnacturr '  s t e e l  r i e d  
fraaes erected on concreer footings and s h a l l  i n d u d e  d I  roof sup- 
p o t t .  s t e e l ,  roof p a l ,  rmquircd bracing, closures and all misccl- 
Imeoua item a4 required and spec i f i ed .  
ik 36 tnchm. 

DESCXPTION OF PRE-"SUCIXEEIZED B U R D I Y G  

B o d  s l o p e  shall be b i n &  
- -  

'he prc-eagfaccrcd ouildfc3 shall  cous is t  of a s t r u c t u r a l  se!'- 
f r d a g  systen rrac:ed on a concrete f l o o r  slab aod fcuadatioa 
sacdf i cd  i n  Tcchdcrl S p e c i f i c a t i o n  4.3iO C 3 N C E T 5  FOX SELECXLAL 
GS2, Included d m U  be fruulated w d l s  and roof panels, Coors,  
-i.Lsdowa , and 
s pr d f i ed. 

fr- and other mis cellaacous as hdi cat  ed and 

shall be cleat. span sfhglc s l o p e  roof with a s l o p e  or' 
in 12-inch mn. 

rll cold f o n d  members, including exterior covering, s U l  be de- 
s2gnad in accordance w i t h  BzSI's " S p c c i f f c a t i o m  f o r  che Design 3f 
Cold Formed S t e a l  Structural Efc&ct t ."  

T 3 e  shelter and building $full be designed for the fo l lowfng  E v e  
I& in accordance with X e t a l  Building XanUfacttfter's k s o d a t i o t l  
(=HA) "Recommended Design Practices E d " :  &or' - 30 Ibr/r't2; 
M 20 l b r / f t Z ;  Scfsmie - 2098 3 .  
i a d u d c  requfxaexlts for suppor;: of pipi-, nechanlcal and e l e r  
t r i e d  u shown on tbe draviags. 

D e s i g n  loading shall a l s o  



8. 

. 10. 

11 0 

b. Base ch.onll and aava. p l a t e  14-gauge steel. . 

B. -Urn: 
s i d u  vfth  shop coat of  pr int .  

lb-gauge steel sccared uFth 14 gauge s t c d  c E p s  both 

C. F'artaosrs: A U  b o l t s ,  auts rad shart r n e u l  screw8 shall be t i a c  
p k t e d  g t r d  with tilc chromato ffnirh axccpt snchor bolts .  
bolts shrU b8 b lack  seed. 
rtriPL.sr r t e L  

apchot 
AU. txposed sheetmetal screws sh i l l  be 

D. &@d-Ftama Members: Ueldad p h t r  -10 Sactlons, h o t l o l l e d  
structural steel p l a t e  vith shop coac of p . i a L  

E. Bracing Members: A l l  brae. rods shall be of b l a c k  steel harfng a 
mblm y l a d  p d o t  of 63,000 p s i .  
Xuts shall be semi-finished her herds. Turerbudrlu, l f  r e q u i r e d ,  
shall be stmdard. 

Thrridn Shr'L1 be  r o l l e d  or cut. 

hll ZLuhlog s b U  be 22qauge steel except b u r  chnnnel flashing 
shall b. Zb-gutge. 

1xsuLArI0bt 

W.lf. and roof fnsuhtfou fok the pr8-anginert8d building 
(12'xlZ'zlO') shall' be . d w  3-frrch thick @a88 f l b e t  blanket ,  
1-1/2 p o d  dens i ty  with 3 d w h L t 8  vFnp1 f o i l  facing. 
i ruuh t fon  shrll b. a o f  
23 or 1-8 f o r  f l a m e  spread or 50 for smoke devtlopmezt. 
imum heat transfer cocfflrients (U-factor) for roofs and walls s h a  
be 0.13 Btu/hr/rq ft/dcgrcc Fahrenheit- 

Ibe 
apprwcd for  th8 firr hazard rating or' 

The m a r  

Exzcrfot w a l l s  f o r  the pra-engtnecred b u f l d h g  (11!x12'xlO') shall  
c o n s b t  of embossed sculpturd panels, 16 inches w i t 5  rdo 3-facb 
deep ti58 and 1-1/2 b c h  by 4 inch trapezoidal  retuna 
zinc coated s t a d  with factory appl l ed  aczzxc  enanml c d o t  coating. 
A noacombustfbh 7/8" r i g i d  g l a s  fiberboard Uner panel shaLT be 
d- 24qruge zinc coated s t e e l ,  vi th  fac torp-appued  enamel 
cohr coating eu the exposed r ide .  Exterior w a l l  panels shall be 
Cougar T a a  i n  color .  
Parcbant in color. 

RnOP P U R S  

Zb-gaugc 

Interior panels shall be f u l l  length and 

The roof 8 M f  be hterlocGfsg Zb-gtuge p m e h  16 fades  v ide  vith 
3-irrch deep r i b s ,  with factory co lo r  coaclag, whi te .  - . .  - . .  . 
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12. 

.4, 

14. 

A. 

15. 

D & V C Z I O Z J  S H I E I J  

dr f l ec tbo  s h i e l d  shall be corrosion-resistant. XeFor'orcz3ent 
SU ba of  fi5crglars and sSall be a p p r o x h z i t e l y  27: 3 y  weight .  
Reshs s h d l .  b e  hfqh qua1,Ftp l F ~ h t - s t a b i E z c d  polyescar. ? ~ s h  
s h u  b e  mooch, with a n o d a d  thlc'scness of 0 . 0 5 6  'aches. Con- 
f iguration shall 58 corngacioa and color, clear. .U ?anelr 
SU b e  classified by Cndervriters' Labora tory  b t t h  a flame 
spread of 25. Each p a s 1  shall have Under*criters' label .  

S a a l a a t  shall be  a oae-compoueztt but71  rubber  base type meetiag 
the requirements of  Federal Spcc f f f ca t ioo  TT-C-598; T y p e  1, 

ACCESSORIES 

Door and frame shall be manufacturer's standard complete uich  
hardware. Locksets vtll be s u p p l i e d  aod kzstd l Icd  by t h e  Con- 
:ractor . 
ERECTION 

Bulldiaqs shall be erected fn accordance with manufacturer's 
standards and approved shop draviass. 
s h U  be a complete ucather-tight structure with all accessories. 

The pre-cagiaetring building 



S E C T I O N  5 

i 
f 

Section 

5.100 

. 5.101 - 3.102 
3 .  I03 

5.104 3.109 

5.110 

5.111 - 5.12i 
5.122 

NOT USED 

ABOVE GROm SANIuRx  Am SAFE= SBOUEB UArCx 
1. Semfce Bating 
2. Materfals and Equipmnr . 
3 .  
6 .  Clcuring and SecrtUzat iou 
5 , Testing and h s p c c t i o o  
60 

Piping and Fabrication rad Lnsta lh= ioo  

I d r n t f f l u t l o o  of Piping  arrd Color Coda 
7,  P a i n t i n g  

NOT USED 

STOW SEWEBS OUTSIDE OF BIKDINC~S 
- 1. Semdce 6Ltlags 
2. Matazials Lad Equfpmrat 

6.  Installation 
5. CTeUring sod Inspcctioo 
6 .  Eravatfon,  Ba&=ill and Grading 

30  Pipa J o f o t ~  . 

NOT USED 

W A s l l E  LIQUTDS (Ut) . 
1. Scmice Rating 
2. Hattrials and E q u i p o e a t  
3. P l p i n g  FabricatLou a d  f a s t d h c i o u  

S o  Tueing and Inspeetido 
6. 

4. C f e A d a g  

7. P d P t f n g  
Identif ication of Piping and Color Code 

3-3 
5-3 
5-3 
5-3  

3-0 
5-8 
5-8 
3-9 
5-9 
5-9 
5-9 
5-10 

3-11 
5-11 
3-11 
5-11 
5-11 
E.12 
5-12 

5-13 
5-13 
5-13 
5-14 
5-14 
3-14 
5-14 
5-15 



Section 

5 , 123 

3.124  

De 3 cP* 3 ti 0 u 

NOT USED 

5-16 
3-16 
5-16 
5-17 
517 

5.1Z - 5,309 

5.310 

NOT USED 

5-18 

5-18 

5-19 

5-19 - . 

3-19 

NOT U S D  

TESTING AND LVSOXTIOI OF P I 2 I E f C ' S Y m  

2. D.fM&a; fk*&t- Working 

3. Garmrd. Tuting B e q u i t m u s s  
4. Work, Uterlds; and/or Equipmurt 

Furnished by the Coattactor 
5 .  C l u s  B Testing (Zydrostatic Test) 

-l-. Cenaral 

Prurure  o f  a S y s t 8 a  

5-20 
* s-20 5.410 

+20 - 
5-20 

5-21 
1-21 

3 .431  - 5.909 
5.510 

NOT USE0 

5-22 
5-22 

' 5-22 
3-23 
5-23 
5-23 
5-23 

:.. - . 
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PGDP BP $10 

1. 

2. 

3.  

A. 

5.100 - P I ? X G  N S T U T L O N  - GXUL SECTION 

T h b  s p c d f i c a t i o a  out l iacs  the a m t t i a h  or' coastructioa, 
fabrication and Fnstallation requirements necesslry for iascal-  
Ung p i p i n g  s y s C m s .  
ganaral sec t ion  supphmeotrd by other sectfoce. 

The s p a c i f i u t l o o  is composed of a 

Uolua uotrd oehtndra 00 the dnYiagt,  matctials shall be 
provided as r p e d f i c d  hereia or rdtrcocrd 111 supp1emtata.l 
q e c i f i u t i o u s .  AT1 matee&  shaU be La s t r i c t  accordance 
wLth the required h e z i c a o  Yatiooal. Standards h s t i t w e  (ANSI), 
S T Y  Standards or other a p p t m c d  standards and spccir'J,ca=i.on 
referenced. 
pbrp.ntal secf lous ,  a d  each SU be i n d f v i d u d l p  tagged and 
tdrntUl td  with it3 respective V-uumber Fa accordance k i t h  
paragraph 6 ,  

A l l  valve8 rhd.1 be as speci f ied Fa the sup- 

Technical Spccfticatlon 5.3 10. 

Tha fol lowing dctaflr of frbricatioa and Fztstallation apply  to 
chi3 s p e c i f f u t f o ~ ~  Addi t lo r t r l  requirements, i f  any, -11 be 
data l l ed  within the supplemautal seczfous or on the dz:tvfngs. 

Gener l l  

P i p i n g  material, indudLng v a h c s  and fitzfngs, s h l l  be de- 
U v e t e d  t o  the site fn a clean and ?rotrctcd cauiftloa. End 
s c a r  of p i p e  and valves and r'lazgc cove ts  stal' 3e z a f n t a i n e d  
i3 place, bciag remved o n l y  as accessary f o r  c l ean i ig ,  
fabricatLou, arrczfoo or f o r  inspccrioo. EandLng and storaso ,  
of d l  p i p i n g  umtctiIls and ?refab+,catcd p iqfng  shall b e  done 
Fo a mip~rz to prrvcat coataminariou by moisture, grease, dirt 
or injurious foreign Patter. 

Piping r p e d f i t d  on the draviags'shall follow the rou t ing  shown 
on the drawtngs. The p i p e  s b U .  be cut accurately ~o measuze- 
ment spc&icd on the drawiqs and t o  s u i t  field coud i t l oas  azd 
it shall be u r t f u U y  vorkcd i n t o  place withour forcbg  or 
S P f i n g f I W  

Below ground pl?ing spcdf lcd  on the draviasr s h a l l  follow the 
~ ' O U C C  s p e c i f i e d .  A t  poiats  where lfzrcJ being i n s c d l e d  eras9 
existing U n c s ,  a mlnimun clearance of one f oo t  bttTeen p i p e  

- surfaces shaU be malntai3ed. 
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B, 

CI 

V a h o  SU be properly packid rad d e  leak proof under. the 
test ptessutr dercrib.4. 

V l l v e i  which are  to be soldered, brazed, or welded shall be 
dfsusembled prior  to h e r t a g .  
cool, r h d l  be claraad i f  ~ C C ~ S - ,  and s U l  be reassembled. 

V d v u  3 U  be a l lowed to 

1) IThrcadfnq. Ttucsding of p i p e  s W l  conforn to ANSI 32.1. Pl?e 
dope shdJ, be appUcd to the male threads oply.  

a, T e f l o n  r ibboa ,  when used as thread dope,  shall a o t  be ap- 
p U e d  to thr f i r s t  cuo t h s e r b  on p i p e .  

a. Gene- 

1) All w e l d s  are subject t o  inspection by the Coo- 
tractor. The Contractor resemes the right t o  ac- 
capt, reject, or demand tenrovlll of weA& 2Mch are in 
violatop or bel ieved  to be in vtolatiort of  these 
g p a d f i u t i o u s .  Felders performfng velds found to be 
unsotrzrd s h 8 u  be subject to approgrfrtc retest 
prudriom of  the ASE S o i l e t  Code or other ap- - p l l a b l r  standards. . .  



3 )  Welded branck couacctioas t o  headers s 'b l I  be made by 
the use of welded outlet fittings, such as rcduc iq  
teas, vcldol.ets, s o c h l e t r  , and thrcadolctr , as shovn 
on the dtavFags i r r  cozqlianca e t k  the ANSL Code For 
Presaurr Piping 83 I .  1.0, 9atagrapn 127 4 8. 

b. Welding b d r  and Electrodes 

1) All b u n d l u ,  boxes, or kegs f n  which rods and clec- 
trod8s'rta delivered shall be legibly marked v i t h  the 
f o l l o v i n g  i r r t o r ~ a t f o a .  

cl;usFfi u t i o u  
Trade dciignatiou 
tknufaccurer's uam 
S t a d a r d  s i z e  and length 
Reat OuEIber 

2) A U  w e l d i n g  rods shall, be LdrotCicrd r f t h  at feast 
o m  LPrpriat per rod showing the AWS chss i f i sat ioo number 
La accordance with AUS u.l( 13). Ia addi t ioa ,  welding 
rodr 1/8 inch- in dlamatct shltl be marked or stamped 
with pos i t ive  ldrntif icatioa aarb at  internah o f  not 
=re thin 18". 
tingubhab3e and r h l l  iocluda'the clusFficatLoa number 
of the vd&og rod and the trade d e s f p t i o n  of the  aaa- 
ufrcturer. 

3 )  Wddfng rods and electrodes shall be s t o r e d ,  handled, 

I -  

Such =- shall be clearly dir- 

. 
and i d e n t e l e d  a t  all times to assure t k e  use or' the 
proper v d d i n g  rad in a velCing process.  

c. i d d i n g  Standarb . 7c ld i3g  procedures and w e l d e r s  ' 
qurllficacforu for rhc various carboa steel azC 5on t -ezous  

Wuta L i q u i d s  The following procedures 
apply to a l l  s e d c ' c  shorn 
at the left. 

. -. 



Subsection 

. .  
. .  

Welding Ptoctdure 
F? 

F o r  grooved burt  w e l d s  on 
pipe and fitti3gs 1 
1/2-ia&co and s u e r  and 
f i l l a t  velds on socket weld 
fittings 3/8-inch and 
smdhr, use Oryrcarylrae 
Udding  process or Car 
T u q s  tm-*c veld- 
p r o c c r r  . 
Pot- grooved butt uc lb  on 
p i p e  and fittings 2 inches 
and larger; f f l l t t  velds ou 
sockrc weld  flttingg 
3/6-fnch and larger: and 
fillet w e l d s  00 all s i t e s  of 
silp-oa fhngts , veldoletr , 
sockolets and threadolets ; 
use Shie lded Xetal-Arc. 
Uelding procesg, Shielded 
H.t.1-Arc G e l d i n g  of Stre l  
v i t h  Combination 6010 and 
l a w  Bydrogen Elccr todo  
process, or Gas TuPgrten-Axc 
Welding p r o c e s s . .  A miniwurr 
of two p u s a s  be used 
oa rll fillet w e l d s .  do 
1/8--tnch electrode PLU: be 
used for aU. p a s s e s  on 314- 
inch socket veld fitciags. 

h e  f i r s t  pass f o r  gzooved 
b u t t  w c l &  on ? i p e  and f i = -  
tings 2 inches and larger 
map be w d c  iz accardaace 
with G a s  T-:zn-k: Wel . r i tg  
7roccss. 

3) Soldarinq. This is covered Fn . th  a p p l i c a b l e  subsectfons 

cast  l r o a  f I a g t d  f i tt ings , 
vdves, or equipment, they s h d l  be provided v f t h  f l a t  
fact3 and f u l l  face gaskets.  ? r o e d c  full face gaskets 
between cast Fron f tang- .  F l a t  e-cg type gaskets s U  
be used bccJctn s t e e l  f lasges equi?ped trLth raised s c r  - m t e d  f d C L ' 0  . -  - .  ,. . 



D o  

E. 

F. 

1) In general, the  locatioa and d e s i g n  of p i p e  hangers *TLI~ 
be showu on the dravfzrgs  . 

2) The l o u t i o n  a d  S p 8 C h g  o f  hangers shall b e  such t h a t  tkt 
p i p i n g  or tubing Is h d d  in position v i t h o u t  svayiog, 
vLbratiag, or sagging. 

hying  Uadcrgrourd ?ipi.;rg 

1) D i t a f h d  requirements for e x ~ a ~ a t l o u ,  b a c k f i l l ,  aad gra- 
ding shall be as outlined i n  Techaic.1 Spec i f i ca t ion  3.133 
Tarchwork f o r  UtlUtiu . " 

2) "'The ditch shall be cleaned of d e b r i s  and other fotc iga 
mattat iawmiiatcly bcforc the plpc'is lowered i n t o  tbc 
ditch. Whera the ditch is fa rock, gravel, or a c  
- t e e d ,  I t  ghall  be padded by filling vfth sufficient 
a r t h  to  form a CUSKOO on the bottom of the d i t ch  before  
the p i p e  is lowered. 

3 )  Before b a c k f i l i f a g ,  the l ixe  s h a l l  be i=?ec:cd to pdkc 
sure that it ua evenly on :he bottom of the d i t ch ,  that 
no debris is present and t 'ht j o i n t s  are EOC covered until 
t a j ~  are conplctcd. 

Blanking o f f  I so l a t i oc .  Valves 

Valved coancctioru p r o d d e d  on headers or branch U n e s  for 
future connnectioas or exrcasfou shall be blanked or ' i  as 
f o l lom 0 

1) Flanged Valves. instdl  a bUnd f b n g e .  

2) Threaded Valves. --tall a k-inch n i p p l e  acd s c r e w e d  p i p e  
ULP. 

3) S o l d e r  T n a  Valves. I~stall  a coppts-to-T adaptez axd a 
screwed brass p i p e  cap .  
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Shut-of f 
Gate L / Q "  to 2" U. 2125 Brz 

Crane 441 (Lock Bra 
s h i a l d )  Complete 
v i t h  kap 

Brz 
Brt 

v-1 
V-6055 

Scrd 
SC=d Gate 1/2" to 2^ 

C o n t r o l  
Glo*be 114' to 2' V-6036 C t a .  7 Bn No. 6 Disc Scrd 

V-6079 BPwricm Rad. & Ers BrS Scrd 
Std Sanftary 
Corp., 8-7233 

Hoac Bfbb L / Z "  and 
3 / 4 "  

PovaU 151 Angle 1/4" t o  3" . V-6089 Brs Composition Scrd 

Check 
Swing I / b "  to 2"  . v-20 1 C r a m  34 
- Brz Brt Scrd 

Brdrr'lov Prcvcntet 
1" AE3GU by BEEW, Model F2P I1 v/Vent & Block Vafv8r (%Not S u b s ~ i t u t e ) .  
aackflou preventor shall be  turned over t o  Contractor for  setting p r i o r  to 
ixlstalJatfou. 

Note: 
$ h a l l  be locked shield type. 

AJJ, L/2" t o  2" shut-off'vrlves i n  safety shower and eyevash Uoer  
! 

#- 

General. Adequate provisions sha l l  be mad. to prevent water 
-r, rattlfBg of the p i p e ,  dzd t t c r ing  or' valves and fau:ets, 
and other o b j e c t l o a b l e  noises  ia t h e  syscea. Valves shall be 
i v t a . l . l c d  i n  d l  branches and a t  the takr-off f x m  the d n ,  as 
showu on the drawtugs. ALL other d e r a i l s  of fabrication and 
2 - t t d l d t f n  sha l l  be u s p e c i f i e d  in TecWcal  Specf3 icat ioa  
5 100. 

5 .  ZZSTINC AND INSP'ECITION 

Tmting and inspectioo s h a l l  be as s p e d f f c d  in T e c h n i c a l  
spcdf ia t ion  5.410, class a.  

6 .  ~ ~ I C B T I O N  OF P Z P Z X  rLvD COLOR CODE 

Zdcatiffution of p i p i n g  and c o l o r  code s U l  be as s?ccLficd fa 
Z e c h r d d  S p e d f i c a t i o n  5.510. 

5-9 



7 .  

P a i n t i n g  shall be as specif ied i r r  TCchaiCl_l S p c U u t i o a  
11 03 100 

: . - 

.. - . _.  - . . 

5-10 



1. 

2.  

3 .  

4 .  

bxlnurn Temperature: 13O'F 

The mtari . l  l i s t  of this s p e c i f i u t i o a  I s  couqtcheasfvc in uature. 
It 1s not intended that d l  materials. Ustcd wtU accessarily be re- 
quirtd, but that those required f o r  the work s h a l l  be selected from 
this U s t f n g  uoless shown on the dravicgs. 

A. Coder, Whera detifls of f a b r f u t i o a  are  not  shorn on the drawings 
or s p c d f l r d  in chis o r  othar s p e c i f i u a o u s ,  f a b e c a t i o u  s h d l  be 
in a c - t b c e  d c h  the appl icabla  requirements of -pis1 ~ 4 0 . 8 ,  
Tatfond Plunbf ng Code " 

- Coucrct 

Pip. 

P I P E  JOINTS 

13' rod over 

Sgccificstiom 

Bafaforccd coucrtta sever ?ipc, 
s b l r  be class TV, gall 8 ,  ASE! 
C-76, wFth b e l l  and spigot j o l n t s  - br jofnts for  cfr&r- concrete 
sewer and c u l v e r t  p i p e  using 
f h d b l e ,  vatcrtight , r i l boe r  
gaskets per AS'M C-443. 

A. Xefnforcad cauczece sewer pf?c v i c h  faccorp-applied 
j o i n t s  shrll be made up using rubbet  o-riag gaskets 
with aSm C-625 and AS= C-443, 

INsTLILLbTIO'Es 

c o q t e s  s i o n  
in accarhncc 

on 
t h e  

Pipe in trenches s h a l i  be l a i d  l a  tme to Line and grades shova 
the drawings, Conduit iastallatioo shall proceed upstream wtth 
b e l l  ends upstream. The sections s h a l l  be j o i n e d  in such  a Izldnacz 
that there V F l l  be as l i t t l e  unevenness ;zs possible along the i n s i d e  
of the conduit. 
:he underside,  up t o  the spring Uac, and above to FuzzLsh l a t e r a l  
pressure against the s i d e 3  or' =be 3 i p c .  

P i p e  shall. b e  supported cvcaly and f i r s l y  across 



. 
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Prusuza  hngr 
U m u m  Temperature 
Oparatia Pruaurr 

so t o  600 p s i g  

50 p s i g  
200 'f 

Th8 materid u r t  of -thfs r p e d f i c a t f o u  is comprehensive Fn Otture. 
is uoc lrrtanded that 
but that tho88 tequlred for the work r t u l l  be selected from c h i 3  Ussting 
u d e s s  othcnrisa shown ou the drawings. 

I t  
matezlab li3it.d ell u t c u a a d l p  be required, 

a. Codes. tr'hera details of f a b t i c a t i o u  arc not s S o m  00 the drauizgs 
or spec i f i ed  in this or other specifications, f s b t i c t c i o n  shrill be 
in accot&nca v i th  the r p p l l c a b l c  fabrf-tfou requirements o f  ANSI, 
'Coda for Pru8ur8 P i p i n g ,  831.3, Petroleum bf iacry  P f p f a g , *  and 
th. "Xatfoarl Fluid Power bsoc ia t foe  -(XFFA) ZydrauUc Standatds." 

- 

Specffi catiolu 

Ffttiaga 114' to 2" ~ S c a d ,  AS'M A-105 or A-181, Grade 2 ,  
ut th  socket  veld ends,  ANSI B16.11, 
3000 psi 

F l d b l e  
908. 

3-  to 4" 

811 

114" t o  
2" ID 

S e e d ,  standard WLlgit, A S P -  A-234 
Grade 'VPA or WPS, but: v e l d  cEds, 
ANSI B16.11. 

Steel,  ASEf  A-105 o r  A-181, Grade 1, 
s o c k e t  ve ld  t n c ,  M S f  316.5, 300 p s i .  

For p c c z o l e w b a s c d  hydrtul ic  o i l s :  
Buaa 3 or neoprene inner  tubt, 
multiple e r a  wrap or brafd 
rciaforctment, c o t t o u  or Neoprene 
cover, &roquip  number 1503 for 1 / 4 "  
to 1' a d  1500 for 1 1/2" and 2".  

i 

c 

. 5-13 
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b e  Yatctials (Coat  ' d )  

Soadfieat  l o a s  
r ,  

Teflon,  1/16 in. tuck, ring type. 

T&oo tape .. 
Teflon. 

Gaskets 

Dope 

Valve Stem 
PlrL1ng 

U o p  s t e a l  bol tqtuds ,  UlX A-193, 
Grad. B7; setfiinishad h e a v  hcs  nuts, 
ASH A-194, Grad. 2 or 23. 

Bolts & Suts 

Valves. 
Valve W e  and Figure 

C. 
xae.tiaJs 

Body 

F.S. Type 303 S.S. Scrd 
Spindle 

11+ t d  132 
F.S. Cr S.S. 

T y p e  o f  
Eads Service 

. .. 

Shut-Of f 
Globe 112' . V-6013 . Hoka 2111F22,FbE, 

F 6 t  6 PSE 
Teflon 3116 SS.  

. , PII.tcrLg r -  ' . 
. .  

-. 

Si 314- t o  2" V-4161 Vogt Sl+1034-1038 

PL2IXG FABRICATION MD IXS"XLAT1ON 

Cat8 

3 .  

Piping fabrication and f = t a l l a t i o n  shall be as s p e c i f i e d  La  Tcch- 
u i d  S p a d f f c a t f o n  S o  100 

4 .  C W N G  

Tb. Subcootrrctat shall hydtostaeicallp t e s t  the p ip ing  system a t  
1-1/2 t- m a A k m  operatlag prcgsuze, usiag spstes f l u i t  as t e s t  
medlm. The Contractor sbilr visurU.p i n s p e c t  all j o i n t s  and con- 
aectiozm for la&. The Subcootractot shall repair a l l  l c a h  tnd 
retest repaired f o i s t s a  

6. IDEXTIFICAZIQN OF P R I Y G B N D  COLOR CODE % - .  

Identiiicatfoo of piping and color code shall be as spccf=fed is 
Techniul S p c c i f i u c i o o  3.510. ~ 

5-14 
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'.. 

Curb 2' 
Box 

W l h r  8-10208 

4. TZS'RNC AND INSPECTIOH 

Testing and inspactfoo JU be & rpec i f iad  in Techziul S p e c f f i c a -  
t i oa  5.410, 

5-17 



SECTION 5 P r P U G  

1, 

2, 

3. 

A. 

B, 

c, 

D, 

F. 

A, 

O t  

Valves shall be ia the open poa i t i ou  during 
Irrtroduce tba flushing mdfum ac the ruaote 
tea. Flush fro= the upstrurr side of &r& 
open each extremity of tha Line so that the 
f l ~ h c d *  

Tools For assembling the  p i p i n g  rmst be degreued.  

U1 pip.,. v-dves, and f i t t ings  used in fabricating p i p l a g  systems 
uadir thir c l u r i f k a t i o a  f o r  comeJIw semices other. than thore 
Ustad  will aoe require ChmiUr cleaning. However, each compoue3t 

Iaspect  all p i p e ,  vaL-r&, and f i t t i n g s  tor physical defects and re" 
p h c a  broken, c h i p p e d ,  cracked, or defective items trfth zew. 

%move cx:ess dirt, N S ~ ,  gzease, arrd 042 From exterfor s c f a c e s .  

Provide u p s  or p t o c e c f v e  covets over ends of ?i?c, valves, and 
fittings d ready t o  tnstrlla . 

Piping system conveying :he folloring serrkts do not  requLr= 
chmlng after c t c c t l o a  and t e s t i n g .  

S p c d f  i u t i o o  
Section 

5,122 . _ . .  * .  

.- - .  
5-18 . 



4 .  -- 

5 .  

60 

A. 

A4 

B. 

S p e c i f  icr t i o o  
S.ctfon S a m c c s  T 8 s t  Xedium 

Water 

Water . 

The folloving p i p i n g  s y s t e m  convcping s a n i t a r y  vatcr s h a l l  be 
s t c r i l l z t d  after  e r e c t l o o  a d  t e s t ing .  

S p e c i f  1 u tioa . 
Sectiou S.mdCea 

s o 1 0 3  
5.124 Sanitary Water (copper tubing) 

Above Ground Smitary a d  Sdc tp  Shower Water 

?rior to stcrLUtatioa, the system shall be f lushed with sanitary 
wacar u rpecff ied fa Parrgzaph 4A. 
tern and thea s tari l ize .  

Cter  fhshlag, drafn the oys-, 

- -i . 
. - I -  - S T E B f w L O P  'MAT&'-- =&DS - - A 

e * 
U t e r i a h .  -rcirl high-test hppo&orit~, furowa as HTB, or COP 

metdrl laundry bleach 8 b . U  be usad l o  preparing the disinfecting . 
solution. - . -- . - .A. 

. + .  

Method, 
f l tu t r fng  v t t h  sadtary  water to whfch t h e  c b l o r f ~ t i a g  material f o r  
disfnfactfou fs added. 
propided at tha extremi t ies  of all Liner f o r  testing and shall be at  
the Subcontractor's expense. 

Ttre p i p i a g  system to be s c a r i l l z e d  s U l  be f i l l e d ,  ai ' ter 

Sui tab le  connectlous and/or caps s h a l l  be 

SULCffdesz & L o r i m t i -  material shall be added so t h a t  a s i a i n n r m  of 
50 ppo of cblorfrra fs combined in the dirfrrfecting solution when 
s w l e d  at a- poi=  in the system being s t e t f l l z c d .  The s y s t e m  
shdJ be allowed t o  s t c  for 24 hours and tested again, a t  w h i c h  time 
tha chlorine content to the system dull not be less than 25 ppm at 
any pofnt. 

Testing, starilfzrtfoo, approval and/or acceptance of any sanitary 
water system rFll ba perforscd by the Sanitary Water Supervisor, 
vhaa requested by the Subcontractor through the C o u s c ~ c t i o n  :a- 
@.M8r. 
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. .  SEC'ZION 5 - PDIX - .  

1. 

2. 

B. 

C. 

D. 

E. 

. -F. 

5.410 - TESTIIYC &Yo LBSPXTION OF ? P I N G  SYSTEMS 

'Lhir s p c d f l u d o o  covers the tcsffng and lvpect foo  o f  p i p i n g  sys- 
tern. Subcootractor shall f u e h  111 hbor, matartah, cqui?mant, 
tool., a d  s e m i c u  oecessrrp fot tes t iOg except f o r  work, 
nutartah,  and/or tquipmaot t o  be furrrished by th8 C0acactor. 

The c-8 o f  test t o  b. appl ied  ig speci f ied ln the appl icable  tech- 
a i d  specif icat ioa .  

WLYZTION FOR MAXIXlX WORPTNG P R E S S m  OF A S?STDI 

The maxlatm working pturura of a s y s t e s  1s dtf ined as the 
predatemined value ac vtrich the pi?fng s p s t d s  safety rsUePfng 
devices are set t o  praocnt-ovcrprersuriztq the system. 
sac presrurr of the z d f c d n q  d c d c t r  or the -mum opetat iaq ptes- 
-re of tha piping rpstm shall be used. 

CCQEBdL TESTING BLQU-S 

General requirr~uots for t e a t s  to be prfornud on ins ta l l ed  p i p i n g  
8patena uadaz t h i r h p e t f i i u t i o u  s w  be a8 followat 

Uthcr the 

c B l a n k  o f f ,  or rrplrcr with rpoo l -p i eca ,  i t a m  of 'equfplnmt (a+, 
v ~ s e l s ,  puspa, iMt-nt8, controfs, and vdvea razed for pres- 
sutu b d o v  thr t a s t  pressure. adore  pcrtorming fiad operating 
pressure t e s t  on a system, remove t z s t  blanka a d  93001 pieces, aad 
reconnect protected instruments and equipment. 

Inspect a l l  p a x 8  of tha system f o r  leaks, especially a t  valves, 
fkages , w d & ,  and threaded coaotctions. 
p e e d  and ths rtpaizcd fo fn r r  =ettsted.  

Y1 lc&s shall be re- 

U 8 e  adaqurte prruucioru duriag paemt ic  pressure tcr tirrg. 
the ins ta lkt ion  .ares of personnel uot engaged 1~ testing o p c r  
atioar. 
vith the d e s i g n  drawings and s p c d f S u t i o r r s .  

Clear 

V b d y  inspect  the syscem i n s t a a t i o u  for compliance 

Smf t rq  water shall be used as the test aediumwhen t e s t i n g  p i ? i n g  
systems handling rrnitarJr or sa2ctp shover water. 

Thr test shall be perfomad in t h  2rcscnca of an author%zed rt- 
prescntafive o f  the Contractor. 
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4 .  

3. 

.- 

B. Test Procedure. With equipment items p r o t e c t e d  in accordance vi th 
paragraphs 3.A. and 3.E., p f c ' 3 U r l ~ e  3ystema to t e s t  pressure. 
prusure u h i h  e d y  iaspecting 8u W e l d s ,  j o i n t s ,  aod COR- 

occtfom for l a b .  

Hold 

Repair Itah and t e t - t  repaired joiats. 



SECTICN 5 - ?ELX 

1. 

2. 

5.510 - U E N T L " 1 C X I Z O N  OF P I X  &SD VALVES 

TUs s p e d i c r t f o o  outUn8s dctlrrl of  FdentFffing v a l w  and t r  
posed piping d t e r  erectfou, and priazing are completrd. 'Wosed 
p i p i n g  is ddf-d  as all, plpfrrg w U &  is v f s i b h  Fa the open or map 
be crpored by thr rUPoolr of C O V ~ ~ S  or p a a d s  du lgned  t o  provide 

* rccas8 for irup.ctioo or rJ.intenaac8. The tabulrtioo included herc- 
i s  coqreheruive in aature. Lt f r n o t  fatraded that 111 f1o-g 

mdiums listed ell ntcegsari lp be required but that those required 
for the work shall be FdentFficd as showrrdth the labels havizg a 
br&ground color  u L a d l u t e d  under the color coda. 

DeScrCrprrON OF - 
v 

Idcatif iutioa markers shall be 7 i n y l  c l o t h  h r e n g  a seU-adhesive 
bocklng that  is resistant to moisture, O ~ S ,  and !nost s o l v a t s  and 
that a l h o l d  tight within 8 tmerrture r8nge o f  -60 t o  230.F. 
hb.l g h d J  be weather and Fade resistant md s l d k  to those man- 
ufactured by W. 8. Brrdy Co-aay, PALvrukee, Wiscorufrr. 

The labels 3 U l  be  of s p e d f i e d  background co lo r  upoa vhieh are 
prfntrd the name of the flowlng medium with s p e c i f i e d  letter colot .  
The directlou o f  flop i n  uch p i p e  shall be fnd iuced  bf an a r r o w  on 
a hbel adjacent to the ' iden t i f fu t ioa  hb.1 and of the same c o l o r  
u the i d a n t l f i u t i o o  l a b e l .  

- 

Where addftiorul infomation is rrqufred, a separate label  shall be 
appl ied adjacent to the semfce l d e n c i f i c a t i o c  l t b e l .  
color, le t ter  color, and le tzer  hcfght s U l  be the same 2s se-ce 
ideatii icatiou. 

Sadcground 

- .  

mesc l a b e b  and acrpUc ovcrcaatfag -*rfU be f u d s n e d  by :he Sub- 
coatracto r. 

Letter heights for u ~ e  ia t i t l e s  a te  governed by the outside &a- 
mter o f  tha p i p e m e  Fncludi=rg insu.latioo. The l e t t e r  
haightS t o  br ~8 .d  8r8: 

Outside Diameter 

112 - 3 in&m included 
3-1/2 inches and up 

, - -  - - . -  , 

- 

. 
Letter Heights 

5 /8  i n& 
1-1/4 inches 

L 



3 .  E E ~ I O ~  OF COLOR CODE 

Le t te r  C o l o r  

Black 
Black 
k 7 r f t c  

* 
Backqr%nd Color  

Dangrtous Y ? k t c r i d s  
GaneraLly S l f e  'Llquidr 
& n e r d y  Saie  Gassi 

Yellow 
Green 
Blue 

LOCATION OF 

Strlfght scctiool of p i p e l i n e s ,  i n s i d d  b a l d l n g s ,  shall bear ldec- 
tificatioa mirlcers a t  maximm intervals of 40 feet .  Strafghc 
section3 of pipelineg, outside b u i l d i n g s ,  shall bear f d e a c i f i c a t i o a  
uarkert a t  m r d w  f n t e - 0  of 100 fee t .  

Branch l iam s U l  be i d c n c l f i c d  with a marker l o u t e d  not  more than 
5 feet fro= the main UOSO 

. Z I Z O D  OF .iPPLYI;)JG LaaoS 5 .  

Surface t o  utifch h b d r  are adhered wt be fret  of  sca le ,  dirt, 
d u s t ,  grease, arrd mfrture. Press the label  f irmly Fn place, rub- 
bfng thoroughly, particularly aloog the edgts, u n t i l  the adhesive 
make8 a good bond. 

i 
Oortcoar the entire l a b e l  Including L/Z-inch %'overlap a f  the edges 
ulth a heavy caat  of Glldden Clear Silk Screen Acrylfc Y-7135. 

Mastic coatings on inmd.ated UIZU , such as Viimsco '3 WC-1, hsul- 
COustic's IC-591, and Benjamin  foster'^ 60-60,  must be c o q l e t e l y  
dry before applying la5cls. 

I D E N Z 7 S L r n O N  OF VALVES 6 .  

ALl valves ident i f i ed  00 the dradngs  and speciifcatioas *J.I,:h 7- 
numbers s N l  be pcnuocnt ly  fdcntFf ied  v%th s t a i d e s s  s = e d  tags  
embossed vfth the a p p l l u b l c  V-mrabers. Tags shall no t  be accached 
to handwheels of levers or other p a n s  of valves would  i = l t e r  
fere wtth operation. 
tractor. 
number tags t o  the Contractor. 

Tags and e t a  viU be f u d s h c d  by t h e  Coa- 
me Subcoattactor s'hall submit' a l i s t  of the reqdred V- 

tab1 
3ackground 

&lot 
Su3s cc t i on  

Number Scrpicc and Label Wordinq 

Y e l l o w  
Green 

5.122 
9.103 

Waste L i q u i d s  
Sanitary Water 
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6-9 
6-70 



SECT?CN 6 - IiExTI?IC AND W3T-U i 'ITON 

1 .. 

2, 

3.  

I n  general, the  work in t he  12' X 12' emhsed bui lc iq  cmststs of the 
insta l lat ion a f  electric unit heaters k pmvidc wiattr freeze- p n t c c t i g n ,  
and an intake Louver and cxhaJst fan far mmer vent i lat ion,  

A. Related Uork Specfffed or Shoclrn Elsewhere 

The following related items are n o ~ a t a l l y  shewn on o the r  drawfcgs and 
specified elsewhere ln these documents, but they shall be coordinated 
u i th  the rquircmcnts o f t h i s  Specification. 

1) Openings fn WU 

2) Electrical Work 

3)  Painting 

SiMP DRAWINGS AND PMACIURER'S DATA 

Furnish certified record copies of &ayings and data In accwdanct with 
the General Condtioru. . *:-- 

a 

STECIFICAITO~S, STANDARDS AND m m m n  
A; S p c i f i c z t h n s  

Xic! follauing related specificatims are naCe a pzr t  of t h i s  
Specificatioc. 

Technical 
Qescripticn Spccificatfcn 

3. Equipment 

6.401 

1) 'Iht equipacnt to be furnished and ir,std.led shall be h 
accordance.brfth the folrowing dzta shctts: 

b o f  or W a l l  
Unit Heater 
A i r  Louvtr 
Themostat 

Exhaust tr 
Electric 

Data 
Sheet No 
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4.  m - O N  

A. Corrda t fon  of 

1) a t r e l a t e  

2) A d n m  

'Ebrk and 

a l l  w t k  

headroom 

Access 

a avoid interfstences. 

of 4'08" cbovc finished floor shall be 
maintained h all areas unless o t i e r w i s  v i f i c a l l y  show on 
the drawings. 

3) illl par- of the systsm requiring maintmance shall be inscdl&! 
in an accessible location and msi t ion .  me locat ion of all 
pipes, conduit and other o b k d o n s  shall be carefully 
coordfnatsd to resem space for e q u i p n t  t@Tldval and 
maintenance. 

4) *tan oaponen ts  sball be Located as shown on the drawings, 
Advise the Construction Enginear of all fnterfettrr:es. 

1) @listled tccolnnendatfons of the @ p e n t  manufacturer shal 

If a c o a i c t  should exist be-n the drawing, 
b. foUowed while assmMinJ a d  i n s t a l l f q  a l l  equiptent ami 
accessory itcrru. 
and the mbnufbcturePs hstnrtionsr the Contractat shal l  be. 
consulted t~ detedna the arrangement to be used. I 

Elcxiblr cmnections in pipins, tub- ud conduit s y s b m  shall 
be instal l& as closa as possible to e e  @ p e n t  being 
isolated, No hard connet& sewice pipi- or electrical cmdui 
shall be installed in a mannar that wuld void t9c isolation,  
The erd of tbe connection f a r t h s t  fran the @ p e n t  s h a l l  be 
securely supp t t sd  and anchord ta t ie  builCing Strilct-ae. 

. -  - 

2) 
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m O M O L O X  E L E C i R I C  F;CFqTISG CUNVZCTOR 

H O D R  r T 9 - 3  . 
RATED M A C I T Y :  3KU @ 277/1/60 

2.223 @ 208/1/60 

FOR O P I S A T I O N  @ 208/1160 ’ 

TiXS EQUL3?ETT S 7 A L  3E SUZT23LZ FOR OPZRATLCN Lu C U S S  I, GXOU? D, DIVISION 1 
K W O U S  A Z X O S ? ~ .  

TOTAL QUANT1’r”l EQIJIXD:  2 

. .* 
. .  

. 

. ’- . ., . ’ .  

. .  





r- 

- -  

f 
i 

~ - -  

I. 

2. 

3. 

4. 

A, N s  specification relates the procurement, fabricztion, a16 
Lastallation of controls for ernrfronnultd c m t z o l  qstans. 

a. Related Wbrk spacfficd Elsewhere. 

All materials, quipat and wrk performed Sttau be in zcmrdance u i t i  
the aFplicable sections of t he  fallowin3 6ocanents and t?e docuncnts 
issued by the fallowing organizations: 

A, Sutmft a n t r o 1  system brochures for approval prior b 4hstZLLlation ct' 
any+= of the system. 
manufacturer's descriptive literature for each piece of ? r o F x d  

The brochures shall contain the 

cqufpntnt- . 

B. The approval drawings shall include a scheaatic layout and 
inter-relationship of tach m n t r o l  iten inclcdfnq &el n m b r s ,  Z s w  
rates, capacities, operatin9 rmges, sct  ~ i n t s ,  z h r o t t l i q  r a s e s ,  
sptlw ranges, calibration i r s t w - i o n ,  d any o t l e r  pertinen: 
for describing the system operation. 



. 

A. Storage and Handling of Cmt;lols r' 

2) Cap@ opening3 f'w exclusing d i r t  and moisture fram internal 
p a r t s  shall be removed on l y  t o  make f ical  cmncctfons to the 
inst.urrrnt 

3) f n s t m n e n t  imtal lat ion  shal l '  be delayed u n t i l  heavy e q u i p e n t  
and associated services are in p l a c e  unless adequate protective 
covers are provided dur ing  construction. 

4) All damaged fnstnrments and accessories shall be repa ir4  or 
replaced by the Subcontractor. 

8; Cquiprnent Instal lat ion 

1) Rm-type t e q e r a t u r e  cantrol lers  s h a l l  be Rountcd with 
caterlint 5 feet 0 inches above the f inished floor. 

2) All parts of the  control systun requiring maintenance shall be 
hskllcd irz'an accessible location and positfm. 
of all pipes ,  conduit, and other obstrvctions shall be carefully 

mainttnarrce. 

The heation 

-coordinated to rc3cIvc space for instrument remval and . .  

f- 
C, Interconnecting Wiring and/or Tubing S y s t e m  

I )  acctrical  cmduit and wir ing  shall be LmtaUed In accordance 
with the drad.r,gs 2nd qoecifkatims f a r  t3e e lec t r ica l  work. 

t h e  system- art tkea insure t h a t :  

1) .4U contmls have b e n  prgpe r ly  F~s ta l l ed  md k c a t &  as 
specified, 

2) Systun carponents have been spaced for instrument remval  and 
malnttnancc , 



8. START-UP AND CALI3R4XON 

A.’ The control systca inc lue ing  i n s t a l k d  inefvitual ccqonents shall be 
calibrated by the Subcontractor. 

B. All thermometers used for instrument calibratim shal l  be p r c i s i o n  
pla in  mercury In glass conforming to AsRf standards. 
shall be a t  l e a s t  12 i nches  long wi th  60 degrees F naxirmzn ranges a d  
0.2 degrees F scale graduations. 

The t he rme te t s  

C. The operating ranges, action, and c w r e c t  operation of szch compccnt 
, in the cmtml systen shali  be indivfdually verified and selected ta 

match the c m t n l h d  device t a  nake certain that t h e  equipzent will 
peif jm the iztcnded f m c t i o n  spec i f id  CI s h c m  sn Skc drzwizgs. 

D. Tkte instrumtnts shall be calibrated to the  se3 p i n t s  shown on the 
Crawhgs 

E. Any defective instrurntnts found during the calf3ratim perhd  shzll be 
repaired or rtplaxd a t  no cxperrsc ta the Contractor. 

.--- 

. 
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Chromalox Y!dal PIT-LX? - tidf Xouatad Thernostat. 0 - U0.T range. Contact . 
rating 9.2 . W S  a t  208 Volts  X. 

Class I, Group D, Division I Atmospheres. 

SPDT switching ectfou. In coclosuta rul tabla  f o r  

Furnish VLth perforated metal protective 
, 

cover f o r  c a p i l l a q  i u S  e and 

T o t a l  quarrtfty raquizrd: 2 

sensing bulb 

r l lcarruta Vendors: ' Johpsoo Controls, frrc. 
Barbe=4lemaa Co. 

.. . .  . 

. . 

. 
. .  

0- 

. 
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SECTION 7 

ELECTRICAL 

SZCTZON 

7 .  LIO 

f 

DESCXZ?TZON 

E L Z C T R I U  CONS'RWCTION * 

1. 
20 
3 .  
4. 

60 
5 0  

7. 
08 
9 .  
10 b 

11 0 

12. 
r3. 
Lb 0 

15 8 

16. 
17. 
18. 

Canctal 
A p p l l c r b l r  Codes and Standards 
MatcrFds and Equf pment 
Mfs c e llaato us Los cdJ.at io o Y?k tho d s 
Raceways 
Boxes, Cover ?laces  and Conduit  
Fittings 
Wre and Cable 
Splices, Taps md Coanccrory 
Grounding 
Lighting System 
3cccptrcles 
Distrfbucfou 3plpmcnt 
Zlotot Controls 
Xiscrlhncous Equipment 
Ideatif fcrt lou Equf?murt and 
Cfrcufts. 
Painting 
Pole Lines b 

Tests i k d  Lnspectious 

P.4CE 

7-2 

7-2 
7-2 
7-3 
7-3 
7 -4 

7-6 
7-7 
7-9 
7-11 
7-13 
7-15 
7-13 
7-16 
7-17 

3-17 
7-18 
7-18 
7-20 

- 

7-1 



I. 

0 

2. 

The Subcontract= shall ir!!tau all wd* to to reccrrmerdations 

7-2 



3 0  

4 0  

A. General 

mteri- a d  w i p n t  f u L r h t d ,  unless ot\erzt-ke R o t & ,  s k u  
be new and sfiall be l i s t d  by the Underwriters' bboratoriss , ~nc. , CL: 
other n a t i d y  -bed testing laboratories, wheFever stm&ic?i? 
b v e , b e n  pctablished by one of thse agencies. 

A. 'astenbqs 



3 )  s-rts for electrical equiprent shall  be fabricat4 f m  steel 
angle, stecf d d ,  or "Unistrut '  and, when requihd, w e r e d  wit!! 
steel plate .  S-4 shaU be all w e l d e d  corrs+~cti~~. E q u i p n t  
!&aU be fastened to p h t e  w i t h  hex head blts, hex nu-, and lode 
washers. 

, 

5 .  
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*.en rrcot sham in Cetail on the dmincrs ,  the exact lccatims m.d 

Ccnduft which is run w e d  shall ba run a t  right q l e s  to or 
parallel to building structuzal memben. D b g d  runs w i l l  be 
permitted 0nly.i.n concrete slab or in special czses wit.!! prior  
q p m v a l  of the Contractor. 

C a - d u i t  shall in no case be seaued d i h c t l y  to =!er ?i?irq. 
,oarallel to QL: crossing uninsulated hot watez or steam a i m  must be 

~ e i t  

Rigid steel conduit shall be secured to walls, tuilding framing, etc. , 
by the use of rpalleable iron galvanhed U bolts, beam c l a p s ,  czndui': 
s- or "Unistrut" f i t t i m p  wneE "UnistrJt" racks or stmrs e~ 
used. C & i t  shall Se searrely ftstened to r'l o u t k t  k x e s ,  yll 
a e s ,  cabinets a d  si t& boxes w i t h  darble lo& m+t cl?d i:suh+Li 
bushings unless boxes w i t h  d u i t  hubs are ?nvided, 



6 .  

12) C a t s  to be d e d  fot the pa- of pmventing air flcw, eat, 
a d  insect  access shall be sealed where -ifid on the drawings w i t !  
aFpliaiblc duct sealing CQnPaud, such as "chfco corrparnd," "DuxseaiI," 
or "xerite putty." 
conduit fittbqs. 
S O 1  of the NEC. 

"Chic0 C a u p ~ r d "  shall be used wi'.u"1 sealin? ;- 
Instalfation shaLl k in accardance w i ~ h  Axicle 

13) waruicn carplings shall ke installed in ,!I a n d u i t  ~ m s  czcssilg 
building e x p s i o n  joints and shall be located bemen m d u i t  
S-LS adjacent to the expansicn joint, 

as sbm a d  dirrremfoned on t ! e  drawings. 

z 

14) Conduit rn h f l a x  slab or undergmmd s l u  be kstalled exaedy 
Any deviaticns frrm the 

locations scWn the drwings must ba by tle Contractor 
mior  to insUatiation of the h i t .  Thc location of undergmund 

3 )  All field cut m a d s  h steel ccnduit sha l l  ke coated w i t h  
e lec t r i ca l l y  conductive anti-seize -, Thmas c aette " X q r -  
shield" or equal. 

C. F l e x i b l e  Metal Conduit 

7-6 



/ -  

8.  

C. C a d u i t  F i t t b g z i  

1) Cast malleable i,mn or steel cmiuit 
conduit shall be th0-y -ted w 
insiCe and outside after hll m c S h  

7 .  8 

. 

7-7 



c* colarcoding' 
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D. 600 V o l t  f d a t i c n  

A. General 

1) splias id tap3 shall  be made in junction 'boxes or wirinq guttezs. 
Solderless c=>nnectors shaLl be ~ e d  exclusively e x c q t  for  fire 
v-- 

2) SpLi- a d  taps in c q p r  ccductcr~ No. 8 AK; t!msh 
terrminatioru of these sizes of cxbductors other than in 
(Lc. , mlded case cirarit breckers) s h a l l  be made with 

Typcof 
Cmnectim 

7-9 



Typ9 of ccnr,ector 

InruLaticn of S p l i c e s  and taps 500 Vol- 

7-10 



- . .  A. . . .  

1) AU. =tor &hmes, pane-+ and enclosures kcusing eleckzical 
devices, such zu sLfety witaes, motor starters, control  devices, 
etc., shaLl be gmmdd to the l x f i d i r q  gram2 gr id  w i t ?  uz qui-r,: 
m i n g  Cmductor. 



C. Bufldhg Grcund Grid 

5 )  crcund grid s h a l l  be inspected and approved in aacxdance w i ~ 5  secticn 
18.E before any backfilling is erne. 

1) T 5 e  building s t e l  *shall be w e d  and ~rcund tusses or  qrccrd 
insertrr located as sham on the drawings, 



! 

I. 

J. 

10 0 

A. 

l) 

2)  

31 

quipacnt w i n g  CoCpQfcto~:, tft!,!er bare or insulated green, 
shall be - ted under one of the bulb holding the junction box to 
the mtor franc, On mtms where the junction box is wel2ed i n  phc= 

a t  part of tie fruee, the box  shall be &iUd r 2  

General 
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2 )  

F. 

u. 
A. 

1) 

2 )  

3 )  

u. 
A. 

f 

2 )  

Fzaul? 
Size 
ArrpS 

100 
100 

- Voltaqe . 

U0/240 
240 

u-100 
u-100 

1, 2 
3 

7,500 
10,000 

D. 

1) 

2) 

3 )  

cultdears for  naPnotor 

Cmtactars shall ke m e n  gradley Bulletin 702L, Cutler Jmmr series 
a, Square 0 chss  8502, or q m v d  q u a l m  

7-u 



1) 

2)  Ididdual  units shall be furnish4 w i t h  standard size Iesend plztas. 
Ma-s on the plates s h a l l  Se L? a-rdace w i t h  the drawinqs. 

7-16 

. -. 



14 
,'- 

Electric heaters shaX be furnished under other spcificaticns. 
S m t r i -  shall furnish and FrstaU Usheater cmtrol wd 
protective devices unless otherwise' specif id. 

5 
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3. 

C. 

1) 

2 )  

D. 

1) 

2) 

16 . 

A. 

0.  

Conductors 

wood Poles  

, 

7-18 



. 

C. 

Do 

1) 

2 )  

E. 

CrcsS-Anns 

line hardware & provided a4 indicated on t h e  

F. Setting Poles 

Tbc xrtinimrm depth of p l e  sett ing shall be zc specified on tie 
&awings. S h d d  it necessary to shorten a pole, this s h d l  ke 
done a t  the tcp. e3d. If a F l e  is a t  subsequent t o  t E a m n t  wi=: 
presemative liquid, t5e bare W ~ i m  of the F 1 e  s h a l l  be g: &ven a 
*her aFpliczticn of p * e r v a t i v e .  
of anple size shall be dug +? a l l a w  t?e easy entzance of t?e p l e s ,  
and tke size of t!! hole at the b t t c m  shall, be lave e n a ~ *  ts 2e-i: 

or' tL-14 

tapers SW be used for  ea& shoveler  in arder Frsure that Lie 
eart.! is tightly packed. 
greater dept!! than 6 inches befm being &brr@ hard. 
shall be ,ba&ed 
2raimqe. Pores on s tra iGi t  rum shall !x careeullv alicned. wi'; 

W-ez ples a n  to be set,  holes 

. .  
tke ?rcper use of t a m p ~ ~ .  h3en OaMiUing holes, a muuiuxn - A b  -- 

In no czcc shaLl e! be t L m  into a 
S q l u s  e=x--h 

t!x wle in a canid  shw to f z c i l k a t e  

7-19 



G. 

8. 

i a  . 
A. 

2) 

Guy Irrstauatial 

specification sets fwh 5Se e l e c t r i d  tgb- ?rccduzs  
required for t!ne accqtzncc of elec=rical equipent as Ces,~ik& iy 
the paragraw that follow. 

Thc -c of t ! e  specified tests and inspecticns is to det,,. =+fie 
that each piece of quipment ic in satisfactory condition ta 
successfuUy w o r m  i s  htended %ncticlln, 

7-20 
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3) 

3. 

for eac! piece cf 
t e s t  ?re?oZs S h d J  



. - .  

' .. . 

2)  

9.. 

Test No. 2 - Canplcte G m n d  ??at 

4)  After cerq?letlon of T e s t  No. 1, rtl wnd rds shall be ccnnected t3 
the Qraud mat. Before  any backfilling is done, t!\e -let8 
mat shau ba dsually inscect ed to insure t h a t  all m e c i c n s  ha= 
been raade n m d ~ a n i ~ y  ti& by the "Camteld" or otL.,er 
P-* 

the resistan- of tLie v l e t e  grmnd mat  to e e h  shall 
tested. 
PotentiaWiethod,' as desczibed in the S b n d a d  Hcndbock for 
E L e c t r i c a l - E q i ~ n .  

5 )  After a satisfactory Visual i~spectiun, backfUL?g shA'lf be 2m.e; zwd 
5e 

The mat misfstance shall be detedned  ty use of L5e "Frl'-or'- 

6) mximm acceptahle.resis-ace for t!! -lets mat shz l l  ' 

1 ob. 
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F. Lighting and Db+.-'bution ?metFrurds 

Test  No. 2 - Trr;,p atiq 

Test No, 3 - W f F i x r  

7-23 



2 )  

3)  

J. 

1) 

2)  

I20 V o l t  Receptacls 

T e s t  shall be made w i t ?  a dc t e s t  device, 
a light- 

tests and s o n s  r q i r r e d  for acceptance of lcw voltage ;notor 
deoices. 
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d.  A of c i r a i t s  

0 
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2. 

3 )  Building Cc4e , 
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C. 

0. 
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1) qualification of Weldezs, 0pratmsr and weldizg pmcgdures rdst 
be iri aceordance w i t h  Section M of Lye. ;SSE aoiler and ?r=ssur= 
vessel ~ & e .  
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6 .  

7. 

3. Surface P r e p r a t i o n  

After u q l e t i c n  znd &for+ f i n a l  k-icn, 
shall thorcughly cleur t!!e tanks, m e  aLI 
d i r t ,  weld 'z3d stubs, scale, v a s e ,  o i l ,  md 
material frrm inside ar?d a t s i d e  of the tanks. 

the Subcc3ntractor 
the w e l d  spatter, 
ot!!er EaEisn 

OII the inside and cutside of the tar3cj (including 
weld spatter, or tacks used for attar?- scar'fold b e e t s ,  key 
plates or any other tmrazy attachmnts shall be 
snwth. Any p i t s  resul,ting the mnmml of said i * m  s h d  
SC f i l l e d  w i t h  scund weld metal. a d  gravbd gIDoth. 

all 

off 

The foucwing e l y  to t??e i n s i d e  surfaces: 

e6ge cut of d i F m e n t  s h a  
a n t a x .  

A. Radiography s h d  be LQ per ASNE Section m?X, D i v i s i o n  I, f z  
e x a m i ~ t i r n  of welded joints. Eaaditional radiographs s h a l l  be mde of 
questionable tcfelds when request4 the Contnc t i .V  Officer. 

9-5 



8 .  

9. 

10 . 

B. 

C. 

D. 

The su&=mtractor shall notifv tlhe Con-c tc r  at least t"n 

inspection. 

Subcantractor to t l e  ConLactcr. 

prior to the &te the tanks a m  c=laplet=d and ready for ;f;a 

wr5tten certification of Lnspectz 'on and t es t s  s h a l l  be sz3vi,'ded by ClP 

A .* 

B. 

C. 

8 . .  . 

w i t h i n  ten (10) days after cu@et&on of fabrication khe ~&rdor s b !  
w q i w  each of the follcwing- to the Contractor: 

free 
ara year fran'tht date of satisfactory cjmpletion or' delivery and 

defm in wt&ial, wadarmship, and design tcr a ?rid cr' 

-, 

rgphconent or repair. 

Surface ccatfngs shaU be prisred and p i n t e d  
Painting, . 

in accordaxe wi',i Sect ion 12 - 
9 6  
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DIMENSIONAL TOLERANCES 
3ww FOR UNFtRED VESSELS -- 
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. . * -.. - 

- =  
0 

DIAM. t IA" 
BOLT HOLE 
S?ACING tL,'lc' 
MAX. ECC OF 

1/16'' 
BOLT CIRCLE I 

. 
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11.430 

SECTION 11 

DESmPTION 

PUNTING - G'Z2EUL S E m O N  

1. CtolraL 

3,  Metho& and Workmanship 

NOT. USED 

20 H.trfid.8 

..- 
. _ .  

. 

. 

?AC% 

11-2 

11-2 
11-2 
11-3 



I .  

2. 

A. 

s p e d f i a t i o n  covers the preparation of  suzzaces and the 
fu-hlng and a p p l l u t i o n  of p a l s  and p~mers. 

Thf~ specification is coaqored of a ganerd saczion supplemented tp 
sectious vhfch provide detaUcd e p e d f i u t i o u a  for preparation of 
surfaca and appl icat ion f o r  each t n a  of ,  p a l a t  t o  b e  applied. 0 d . y  
thore scttiorro a p p u c a b l c  t o  the work a r e  inrludcd. - 

Paints and primers s W l  be "Speedhide' (Pittsburgh Paints) as a n -  
ur'actuted by PPC Indusrtritg, Inc. Zquident  painria3 sygtems a 
manufactured by ' ShcrJin-Wlliams Dcvoe Pqint MvLsiou, Celancsc 
Cootfng Co., The Glldden Cornpimy, or aa approved d t e m t e ,  vilr 
satisfy this spec i f i cat ion .  

B. 

C. 

D. 

E, 

S p e c i f i c  matrtfrls required fa the work  shall be provided by the 
Subcontractor aa specified fn each I n d i e d u a l  specff iut ioo  section 
contained herein, 

Appr0v.f: 
coatractot r W 1  sumt t o  the Contractorr'the name of the -- 
ufacturer, the brad,  a d  q u r l i t p  o f  the materials he proposes'to 
use. 
be del locrad to  the s i t e  and used in the work. 

W o r e  d d v e v  of any m a t a d d  t o  the rfte, the Sub- 

. 

M y  matcrlrls which have beep approved by the Contractor zap 

- Tests: 
contzaczar comparing alternate paiatTrirner systems to those 
spec i f i ed .  Tcsqs shall coqare composition; soUds  coCtent, 
by volume; coverage; f i b  tblckaess; and total appUtd  coats. 
s h a l l  be made by a aatioaallp recogdzcd t , c t i a g  Laboratarp, azd 
a &tten  report  g i d n g  results of the  tests shall be furzished t c i  
the Contractor by the Subcontractor. 

Tcl cases of dispute,  test data s h a l l  be ptoviGed by the S u b  

T a s t s  

Sealed 2ackaqcr: A l l  matcr is ls  s h n l l  be dalfvtrcd to the sf t t ' h  
th. asnufacturer'~ scaled packrgcs and containers, v i t h  l a b e l s  
intact a d  scab unbroken. 
t-rs with the descriptive Labels of the material coiztaincd shete- 
in. Xattrirls s W l  not be opened until required for  use or for 

- 
811 ziatcrfals shaU be in covered COP 

.. 
ssmp-g, 

Storage: 
places as may be approved by the Contractor. 
sbrll maintain the storagc'araa and leave i t  free f r o m  fire hazards 

Paint materials and equipment shall be stored d p  in such 
Tkc Subcontractor 

due to improperly stored rags, w a s t e ,  or other combustible 
materials. . .. 

F. Colors: 
CLOP 11.436. 

Colors s h d  be as s p e c i f i e d  in the P U T  S C E D E ,  Sac- 



3 .  

A. Praparatioo of Surzacas : 

&rural: 
prcpartcfoo o f  the surface 1s cor~plctcd. 

Pabacfng on any surface shrll not be started urr tF l  all 

Mfninntlp preprrrtloo: & a dnkxmn prc?atatfoa, surfaces to be 
painted shall be brushed clean of all d u x ,  dirt, or loose print be- 
fore p d n t  is appUed. 
steel wool, o r  U q u f d  sendlng a i d .  
free of grease, scale, nmt, welding spots and s lag or other adher- 
ing mt tu  which would pteveot a proper p l i n t  bond. 
shi l l  be C08C8d e t h  Pittsburgh zinc m O R a t 8  p e r  6-201 or a?- 
proved equal. 
ih. rquitamenti of this speci f icat ion.  

Dull .I1 g lom~y surfaces with  sandpaper, 
m.8 surfaces shall be saooth, 

Bara s t c r l  

BT1 =nufacturer's rccommerrdrtiom s h d l  be p a x  of 

0 . AppUcatioa: 

Ia genezd, 111 print shall be appl ied  u sprc f f i ed  by the aun- 
ufacfurar and ahaJ.1 be don8 Fn 8 vorlranrrrlfke m e t ,  lelving tha 
f iafshed surfaces free from drops,  ridges, w a v u ,  s l i p s ,  b p s  and 
brush markr. Paint shall be a p p l l c d  undcf dry and dust-ftta cou- 
d i t i o a r  and s m  2oC be appurd vhen tha ambient temperature is be- 
e l o r  that recommended by the ma~facturer. 

U l  ptimr ard fitrr=ladiata m a t s  010 paint  shall be unscarred and 
complct.Ly integral at t h  d m e  o f  i lppUcatiou of each succsedhg 
coat. 
distinguish it from the preceding coat .  S u f f i d e n t  t i n e  shall be 
allowed between coats to l-surt p r o p e r  d m n g .  

Each c o a t  of pafnt shall have a s l i gh t  va,-atiou or' color t o  

Spray or r o l l e r  pafating x y  be e q l o y e d ' w k e t c  praccicablc L5 ap- 
proved by the  Ccntracfcr. 3t incs  s h a l l  be t h o r o u g u p  s t i r r e d  and 
kept at a u a i f o r s  coas~s:~acy dutfa3 a p p z a k o n  and s ' d l  aot be 
t h i m e d  in u c t 3 s  o f  the p r i m e d  dizectioas of the a!ancfac:arez. 
Solvents and thfrmers used shall be 02 che c7pc rec3mmended by the 
p r i a  mrfiufact~rer. 

A mini- of three coats ( p e r n e t  and ==do f i n f s h  coats)  shtll  be 
applied. 
crage and in accordance v i t h  t o t a l  thick=-s recomncnded by the pap- 
ufacturct f o r  the p a r c i c u k t  coatixg syst-. 
pefnt SU completely obscure :he p r e v i o u s  coat. 

Additional coats s W l  be a p p U e d  to o b t a i n  c o q l a t c  c o v '  

The r ' i d s h  c o a t  or' 

11-3 



D. 

E. 

F. 

G. 

. - .  

Cleani : During the work, or upon coqlee ion ,  the Subccmtracror 

surfaces. FFnfshcs of zffcctcd icema shaU be reatorad t o  thfr 
o t i g i n r l  coudltioa. 
ing print firrfrh. 

Touchu? Painting: Where p r i m  coats have been appUed as a shop 
coat or in the f i e l d ,  bs speciffed i n  other spcrr f i ca t fons  , oaly 
spot p d d n g  4 two f in i sh  cortr  shdJ be appllad to provide the 
t o t a l  protective f i j i r h  required by this spec i f i ca t ion .  .A princr 
SU be appl lrd to worn  p h c u  and bare spots,  s u p 3  o f  o r i g i c a l  
painting and surfscar from w h i c h  paint h a  to be tunovcd by c l e u -  
ing; pccung  and 8 d 3 g .  

over: rll a r w  and c f e a  off s i s p h c c d  pa la t  from f infshcd 

Doors ahrll ba l d t  free t o  nmvc vf thou t  damg- 

Prcperrtfoo o f  New Surfaces: 
accordaca u l th  S e e d  Structures Palntiag Council Speci f icat ion No. 

Steel surfaces shall be ?repared in 

SP2-63, , .. . # 

- .  

.. 

3.1 

- -  

He. 
. .  . 

Exterior of Tanks: 
accordaace with the Steel Structures Painting Council 'Surface 
Preparation S p e d f  i c a t i o o  No. 6 

The cxtcrior or' t- shall be sandbltsted it 

CouzurefdL Blast Clean'nq. " 

I. 

EXTERIOR STEEL C O A Z E  

Included l n  t U  system are all m e t a l  surfaces outside 'of :he sreel 
tank, including the exterior surface of the tank. 

L 

A U  surface8 8hrL1 be primed wt:h ona (1) coat Carbe Z b c  11. 
shall be -am,  rppUed with a MDmC of 3.0. 
by a second coat o f  Catbolfne 190 HB. 
n l l d  with XDHTC of 6 .0 .  

C o l o r  
Ezis s h d l  be followed 

Color shall be green 339, ap- 
The final coat shal l  be Carbollat 1294. 

B o  

k o r  shall be gray 724, appUed with a KDXTC, of  2.0. The total 
s h a l l  be 9.0.  



- . 
SECTION 1 1  - PBf.vTz)Jc 

I 

B. 

C. 

811 bare piper, p i p e  encfoauru, hangers, supporzs, anchors, v d l  
j h e v e s ,  structural steel and o t h e r  Farrow metal surfaces shall, 
d c s 8  o t h e m l s e  spe&=ied o f  trquired by virtue of  m t e r l r i  
Incoqr t ib fUtp ,  be finfrh-palnted with the same c o l o t  as 00 ucv or 
existing surfaced, vhichever is mte suitrbh. A l i  bare metal SUT 

f a c u  shall receive one p r i m  coat in accordance with Scctioa 
11e430. Color  numbers r d e r  t o  the chips of Federal Standard 5 9 5 .  

Prefiniahcd items such a8 coastruction materials and equipment, 
i n s t n a t  cabinets, Vendor rupplfed coutrol panels, c o a t r o l  con- . solas ,  Lockan, etc.  shall  not be painted d e s s  spec f f i cr l l y  noted 
o t h a m s a  00 the dra-ngs. 

In aa u c a  vhcre piping offrrs 8 safaty  L a r d  su,& u tripping, 
p o r s f b h  head injury,  o f  poraibla overhead iattrfcraace w i t h  
vahicuhr t ra f f ic ,  the plpa r U  be p r i m d  i r r  accordance wtth 
Specffiution 11.430, Genrral Section and s tr ipped v i t h  alternate 
yeUow, c o i o t  c h i p  NO. 154-302 a d  blrck ,  c010t c h i p  NO. 6-253, 
8trfp8 three ( 3 )  inches wide a t  an aagh uf 45.  to the hot iroutd .  

Painting Schedule (Hst r l  It-) 

Surface PPG Number Color - 
?fetal items a o t  against or 

integral v i t h  new surfaces 

Exposad 
Supporting Brackets & 1Ytmbcr; 
Storage T a n b  

Extcrlor - Bumper Post 

. Hatch adjaczm surface 

Vista Green 55-306 
Gray 9 7- 4 

Gray 97-4 
Yellow 34-302 
B L C k  6-233 
h d  23-800 
Gray 37-4 



APPENDIX D 

SPECIFICATIONS FOR G.746-R 

(SEE ATTACHMENT 11, APPENDIX C FOR RBPERENCED DRAWINGS) 
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SPECIFICATIONS FOR C-400 

(SEE APPENDIX c FOR RBFERBNCED DRAWINGS) 
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SECTION 2 .OOO - SPECIAL CONDITIONS 
.- 
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Appendix I 
Appendix 11 
Appendix I11 
Appendix IV 

Appendix V 

Appendix VI 
Appendix VII 
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Appendix I X  
Appendix X 
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SPECIAL CONDITIONS 
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Commencement, Prosecution and Compl etion o f  Work 
Definitions 
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Scope o f  Work 
Contract Drawings, Maps and Speci fications 
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Qua1 i t y  Assurance 
Certification o f  We1 ders and We1 d i n g  Procedures 
Testing and Inspection Requfrements 
Not Required 
Coordination 
Procurement Schedul e 
N o t  Required 
Construction Progress Schedul e 
Preconstruction Conference 
Price Schedul e 

. Attachments t o  Special Conditions 

Table o f  Drawings ( 2  pages) 
Not Required 
Stcuri t y  Requirements ( 5  pages) 
E l  ectr ical  Work Permit Procedure 
for Use W i t h  Subcontract Work ( 3  pages) 
Hazardous Work Permit Procedure 
f o r  Use w i t h  Subcontract Work (3 pages) 
Construction Progress Schedule (1 page) 
Meteorol ogi  cal Data ( 4  pages) 
Not Required 
Materi a1 Submitted f o r  Approval ( 2  pages) 
Procurement Status Report (1 page) 
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1. GENERAL: 

Thiu spec i f i ca t ion  covers c l ea r ing ,  s t r ipping;  excavation, t rench exca- 
vation,  f i l l ,  b a c k f i l l ,  and grading. 

T h i 8  specification is compo8d of a general section supplemented by 
sec t ioaa  vhich p r o v i d e  d e t a i l  spec i f i ca t ions  for earthwork f o r  s t ruc -  
t u r c a ,  roads, parkin@ l o t s ,  grounds and utilttics. Only those spec i f i -  
cat1011 r e c t i o a s  appl icab le  t o  the  work are included. ' 

2. DEFINITIONS: 

A. Earth axcavatioa conairtr of the removal of material t o  the  l i n e s ,  
elevations and dimensions rhawn oa the drawlrigs and specified herein, 
and d i t p o r i t f o a  of all uutcrials encountered i n  the grading and cxcava- 
tioa work, except t h a t  cla88ifi.ed ar tack. Rock excavation is not an- 
t ici pa t cd . 

B. Unauthorized excavation cons i s t3  of excavation not required by t h e  
spcc i f i ca t lona  or drawings o r  not  uuthorizect ia writing by the Con- 
t r ac to r .  

Do Backf i l l  consists of earth, cmabed stone or other matct ta l  as speci- 
f i ed ,  used t o  replace material excrv8tcd during c o n s t m c t i o n .  

E. , Subgrade 4s t h e  compacted f i l l  or b a c k f i l l  of cmhankmtnts o r  t h e  un- 
dfgturbcd soil of cut sec t ions  which supports the base course and 
wearing surf ace. 

F. Undercutting consists of removal of soft or undcsirab!e matertah en- 
countered in the undisturbed subgrade below grades s p e c i f i e d  Pot cxcava- 
tion. 

G. S p t  Subgrade Reinforcameat coas f s t s  of placing approved f i l l  o r  
backfill Ln areas where authorized undercutting has been performed. 

H= Borrov is the excavation from designated a reas  and transportjng of 
suitable e a r t h  f o r  fill or b a c k f i l l  required t o  br ing subgrade up t o  
t h e  specified grades. 



MATERIALS: 3 0  

A. 

' 8 .  

C. 

4. 

H a t e r i a l s  s u i t a b l e  f o r  use  as f i l l  and b a c k f i l l  s h a l l  be as f o ~ ~ o w ~ :  

Earth  shall be soil of such g r a d a t i o n  and mois ture  content  t h a t  is 
ell compact t o  s p e c i f i e d  d e n s i t y  and remain s t a b l e  under the  final 
cond i t ions  of use. 
and may be e a r t h  excavat foa  or borrow. 

- 
Earth  s h a l l  be f r e e  of boulders and organic  mat te r  

Sand shall be n a t u r a l  sand o r  crushed s t o n e  pass ing  a No. 10 sieve. - 
Crushed s t o n e  s h a l l  be DGA a s  s p e c i f i e d  by t h e  Kentucky. Department of 
Rigbays (mE) Standard S p e c i f i c a t i o n s  f o r  Road and Bridge Construction.  

PROTECTION OF EXISTING FACILITIES: 

Existing u t i l i t y  l i n e s  and s t r u c t u r e s  in the work area and e x i s t i n g  
roadway s u r f a c e s ,  and o t h e r  f e a t u r e s  ad jacen t  t o  t h e  work a r e a  s h a l l  be 
p r o t e c t e d  by t h e  Subcontrac tor  dur ing  p rosecu t ion  of t h e  work. Damages 
occur r ing  s h a l l  be repa i red  by t h e  Subcontrac tor  a t  his expense. 

Work f o r  t h e  C-406 and C-407 s e c t i o n s  of t h i s  subcontrac t  is located i n  
t h e  C-400 d u s t  p a l l i a t i v e  area. 

The Subcontrac tor  s h a l l  be r e s p o n s i b l e  f o r  r e p a i r i n g  the dus t  p a l l i a-  
t i v e  area if d i s t u r b e d  o r  damaged. 

When determined .by t h e  Const ruct ion Engineer, all a r e a s  where e x i s t i n g  
contours  have been disturbed shall be brought t o  a uniform contour by 
d i s c i n g  and b lad ing  approximately 2" deep and c u l t i v a t e d  so the e x i s t -  
ing a s p h a l t  and stone cover materials are reduced t o  no l a r g e r  than 2" 
square.  
l u t e d  emuls i f i ed  a s p h a l t ,  grade SS-lh, a t  t h e  r a t e  of 0.5 t o  0.8 g a l l o n s  
p e r  square  yard a t  a p p l i c a t i o n  temperature,  and then an a p p l i c a t i o n  of 
9H limestone uniformly sp read- , a t  t h e  ra te  of 25 ' to  40 pounds p e r  square 
yard s h a l l  follow immediately. 

The r e p a i r e d  su r face3  s h a l l  be primed uniformly with undi- 

All crushed stone s h a l l  be produced in accordance wi th  app l i cab le  pro-  
vis ions of Sec t ion  80s o f  t h e  1983 E d i t i o n  of Standard S p e c i f i c a t i o n s  
for Road and Bridge Construct ion as publ ished by the Kentucky Depart- 
ment of fiighwaps (KDB). 

Emuls i f ied  a s p h a l t  s h a l l  be grade  SS-lh and shall meet t h e  requirements 
of Section 407 of t h e  KDR S p e c i f i c a t t o n s .  This material s h a l l  be c e t t i -  
f i c d  t o  contain no d e t e c t a b l e  concen t ra t ion  (<5 ppm) of polychlor inated  
b i p h e n y h  (PCB's). 

Care shall b e  taken t o  keep a s p h a l t  off a l l  b u i l d i n g  walls, grade 
beanm, p i p e  suppor t s ,  manhole covers ,  dr iver ,  roads ,  f i r e  hyran t s ,  post 
Ladlca to r  valves, and t o  prevent  a s p h a l t -f r o m  e n t e r i n g  a t o m  sewer 
inlets. 
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5 .  CLEARING : 

6 .  EXCAVATION : 

A. Excavation shall ha carried t h r o u a  whatever material f s  encountered t o  
depth8  shown on the d r ~ a g s .  
suitabfc for fiJ1 or backfill shall be rcwvcd from the site to an 
approved d i s p o a d  area. 
the Subcontractor's expense w i t h  compacted earth, uad, crushed stone 
or coacrete, 18 d i r e c t e d  by the Caatrrctor. 

Thc Subcontractor shalY ndntain excavations free from water and 41s- 
pore of the excess water by method8 approved by the Contractor. Spring  
or acepage water encountered in the excavation aha11 be reported to t h e  
Coatrrctor. 

Excavrted vatatla1 not required or not 

Unauthorized excavation shall be .backfilled a t  

B. 

. 0 .  Exigtins concrete d a b 8  or foundations and asphaltic concrete toad sur- 
facing ghalf be removed prior to placing f i l l  or backfill. 
removed s h a l l  be disposed of in designated spof l  area. 

Nculp graded areas ahal l  be maintained by the Subcontractor u n t i l  f i n a l  
acceptance hpr t h e  Contractor. Area8 showing settlement or washes shall 
be restored t o  rpccifiad gradea by the Subcontractor at no additional 
cart t o  the Contractor prior to final rcccpta.ncc. 

Material 

E. 
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3.132 - EARTRWORX FOR STRUCTURES 

1. 

A. Excavation : Excavatfon shall consist of removaf of m a t e t i a ? s  t o  the 
f i n e s ,  elatrationu, and dtmcdsions s p e c i f i e d  and d i s p o s i t i o n  of any or  
all material encountered as spcc i  f i ed. 

1) Uaauthorized excavat ion shall c o n s i s t  of excavation not s p e c i f i e d  o r  
not approved i n  v r f t i n R  by t h e  Contrac tor .  

2)  The J i m i t s  of excavat ion shall he t h a t  required  t o  provide a minimum of 
a 2 f o o t  working space around t h e  s t m c t u r e ,  except where authorized by 
the  Cont rac to r  t o  d e p o s i t  concre te  d i r e c t l y  a g a i n s t  excavated su r faces .  
I n  areas where t h e  excavated waf l s  are uns tab le ,  walls s h a l l  be shored 
o r  sloped i n  accordance wi th  t h e  Specia l  Conditions. 

3 )  Excavation fn the v i c i n i t y  of e x i s t i n g  bu i ld ings  and s t r u c t u r e s  shaJ1 
not be c a r r i e d  below t h e  e x i s t i n g  foundations u n t i l  underpinning and . 
shoring have been i n s t a J l e d .  Exfa t in8  s t r u c t u r e s ,  p i p h g  o r  foundattans 
w h i c h  are t o  be incorpora ted  i n t o  t h e  f i n a l  work s h a l l  be protected  or 
replaced by t h e  Subcontractor .  . .  

4) Excavation f o r  foundatjona &dl .be carried t o  e l e v a t i o n s  speclf ied.  
I f  satisfactory load- beating soil is n o t  reached a t  depth s p e c i f i e d ,  
excavation s h a l l  be c a r r i e d  deeper as dCrcct.ed i n  w r t t i n g  by the 
Contractor .  When f r e e z i n g  . temperature3 a r e  expected,  no excavatf on 
rhalY be made t o  t h e  full d e p t h  specified u n l e s s  e i t h e r  t h e  foundatton 
can be poured immediately after excavat ion has been completed, or 
bottom of t b c  excavation is a r l c q u a t e ~ y  p ro tec ted  from f r o s t .  

5 )  Excavatfon below e l e v a t i o n s  or beyond o t h e r  required  l ip i ts  as speci-  
f i e d  o r  as approved in w r ? t f n g  by the Contractor  s h a l l  be res to red  a t  

. t h e  Subcon t rac to r ' s  expense as follows: I f  under slabs,  t h e  excavation 
shall - be r e s t o r e d  i n  accordance w i t h  t h e  proce8ure s p e c i f i e d  for back- 
f f l l ;  Cf under f o o t i n g s ,  the f o o t i n g  s h a l l  be increased i n  depth. Back- 
f i l l  under concre te  footinRs s h a l l  not  be p e n a i t t e d ,  un3ess otherwise 
s p e c i f i e d .  

F i J l  : The e n t f r e  a r e a  of t h e  origtnal ground t o  be occupied by f f l ?  
uhall be acatfficd and roZltd theroughly wttb  a shccpsfoot  or tamping 
rol3cr p r i o r  t o  placing new f i l ? .  

- B. 

I )  earthfill shall he spread i n  layers which do not  exceed 6 inches in 
t h i c k a a s r  before compaction. Water s h a l l  be added o r  excess moisture 
shal l  be removed i f  r equ i red  t o  o b t a i n  des i red  compaction. Compactton 
s h a l l  be o b t a j n d  by use of shecpsfoot  tamping r o l l e r  o r  pneumatic 
t i r e d  r o l l e r s  where p o s s i b l e ,  o r  by u s e  of hand-maneuvered power 
tampina tool  s . 
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2) Crushed stone or sand fill shall  be spread i n  layers which do n o t  
exceed 3 i n c h e s  before compaction. The proper amount of moisture s h a l l  
be prcrcnt in the fill t o  obtain maximum-compaction using three-wheel 
or tandem roller3 where p o s a f b l e ,  o r  by use of hand-maneuvered power 
compacting t O O f 8 .  

3 )  F i l l ,  unless  otherwise specff fed on t h e  dravfnps, s h a l l  be compacted t o  
a mfnimum of ?Or of maximum denrity a t  optimum moisture content, as 
dctcrwtincd in accordance w i t h  t h e  provtsions of ASTlf  D 608-78. The 
required compaction shall be  verified hy in-place density tests using 
any one of t b e  followjnjz provfsions of ASTP D 1556-82, D 216?-66 (R77) 
or D 2922-81. Maximum density determinations and in-place denaity 
t e s t s  will be performed by t b c  Contractor. 

C. Backfifl : After t h e  completion of consttuction below grade, f o m s  
shal l  b e  removed and t h e  excavation shal l  be cleaned of all waste nate- 
r i a l  and debris. The excavation s h a f t  he backfilled as goon as, In t h e  
opinion of t h e  Contractor, work can be  done without  injury t o  the 
s t t~ lc ture .  When backfill is placed OR each side of piers, walls and 
free-standing structures, it s h a l l  be deporitcd and compacted evenly on 
aJl sides a t  the same t h e .  Proper ptooigions shall be made to prevent  
wedging action agaiust the walls or s t n ~ c t u r e s .  
contractor, slopes boundtlng or v i t h i u  areas to  h e  backfflled sha l l  be 
stepped a3 ncccsaary to prevent u e d ~ i n g  action. 

If directed by the 

1) Backfill shall he spread and compacted i n  t h e  same manner as f i l l .  

D. GraEinp: : The Subcontractor shall  controJ g r a d i n p  ? n  the vic inJty  of  
excavations to prevent water from running into excavated areas. 

1) A l l  areas sha l l  h e  f in ished to 8 smooth compact surface at specified 
grades 



A. U t i l i t y  S t n r c t u r e  Excavation : Excavatioa f o r  manholes and other 
acces8or ies  shall clear t h e  f fn i shed  s t m c t u r e  not less than 24 inches.  
The foundatioa s h a l l  be on undfs turbed ea r th .  B a c k f i l l  shall be placed 
vhen t h e  r t r u c t u r c  has a t t a i n e d  bllfficient 8 t r c a g h t  t o  prevent damage 
from compaction by hand-maneuvered power tampinp too l s .  

8 .  Trench Excavation : Trenches s h a l l  be a width necessary  f o r  proper 
i n a t a l l a t i o n  of pipe,  duc t  m a  o r  o t h e r  u t i l i t y  t o  be accamodated. 
Clearance between p i p e  and t h e  t r ench  wal l ,  except  where ind ica ted  
o t h e r v i s e  on t h e  drawing8 or s p e c i f i c a t i o n s ,  s h a l l  be 6 inches f o r  
t renches  l e sa  than 2 f e e t  deep and 12 inches f o r  t r enches  mote than 2 
feet deep. The bottom of t r ench  s h a l l  be a c c u r a t e l y  graded t o  provtde 
uniform bear ing  and suppor t  f o r  t h e  u t i l f t y  e i ther  on undisturbed so iJ  
or proper ly  compacted b a c k f i l l  throughout its e n t i r e  length except  
w h e r e - i t  Lu necessary  t o  excavate  for bef?  o r  coupling holes  and f o r  
proper a c a l i n g  of p ipe  joints .  Bell and coupling h o l e s  s h a l l  be exca- 
vated a f t e r  t h e  t r ench  bottom has heen fine graded. Where rock is 
encountered, i t  s h a l l  be removed t o  a depth of  6 inches  below t h e  bot-  
tom of t h e  pfpc ,  and t h e  under- cut aha11 be back- fi l led  with thotough- 
ly compacted crushed rock. Soft,'spongp, o r  othervise uns tab le  mate-- 
r id  encountered a t  t h e  efevatick of the pipe,  which will not provide  a 
firm foundatton f o r  t h e  pipe,  g h a l l  be removed and replaced as d i r e c t e d  
i n  v r i t i n p  by t h e  Cont rac to r  wi th  m i t a b l e  s e l e c t e d  materials and com- 
pacted. Remval of t h i a  undesirable material s h a l l  be considered "Un- 
dercu t t ing"  and replacement w i t h  s u i t a b f e  m a t e r i a l  s h a l l  be coasictered 
"Spot Subgrade Rcinf orcement. " 

C. Sharinp : Trench and s t z u c t u r e  excavations shall be inoaccordancc? 
w i t h  OSHA S a f e t y  Regulat ion8,  Subpart  P, 1926.650, 1651 and .652,  and 
t h e  Special Condt ttons. 

'*,. 

D. B a c k f i l l i n g  : B a c k f i l l  of u t i J i t y  t renches  shalJ be done promptly 
a f t e r  all requ i red  test8 on the u t i l i t i e s  have been approved by the 
Contractor .  

1) Backff l l  material sha!l be e a r t h ,  u d e . s a  othervise specified in t h i s  
tspecificatioa or ou t h e  d r d n g s .  Selected f i n e  graded e a r t h  shall be 
used t o  back f i l l  around t h e  p i p e  and t o  a depth of 12 inches above the 
p l p e .  
c a r e f u l l y  rammed or tamped u n t i l  t h e  u t i l i t y  h a s  a cover of not less 
than 1 foot. The rcmafndcr of t h e  b a c k f i l l  s h a l l  be placed i n  hor i ton-  
tal layers 12 inches  i n  depth  and compacted by hand-araneuvetcd power 
tamping tools t o  a d e n s i t y  equal t o  t h a t  of t h e  surrounding earth. I n  
areas where pavtng 1 s  t o  be done, s t o p  t h e  f i l l  o r  b a c k f i l l  t h e  requir- 
ed d i s t a n c e  below f i n i a h  grade t o  permit  i n s t a l l a t i o n  of these  i tems.  

Earth rhal l  be depos i t ed  in 6-inch t h i c k  l a y e r s  and shall be 
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2) F i l l  and b a c k f i l l ,  unless otherwise  s p e c i f i e d  on the drawings, shall be 
c o w a c t e d  t o  a minimum of 90% of maximum d r g  d e n s i t y  a t  optimum mois- 
turt con ten t  as determined i n  accordance v i t h  t h e  provfsioag of ASTM 
D 698-78. 
p l a c e  d e n s i t y  t a t 3  s h a l l  be i n  accordance with any one of t h e  follow- 
ing provi9ions of ASTM D 1556-02, D 2167-66 (R771, or D 2922-81. Maxt- 
m m  d e n s i t y  de te rmina t ions  and in-lace density tests WflI be performed 

To insure that t h e  requ i red  compaction has been obtained, in- 

by t h e  Const ruct ion Engineer. 

Repair of Surfaces  : 
c u t  for u t i l i t y  line t r enches ,  t h e  a s p h a l t i c  concre te  s u r f a c i n g  shall 
be cut back 12 inches  from each s i d e  of t h e  t r ench  wall. The utility 
t r e n c h  s h a l l  be b a c k f i l l e d  f o r  I t s  e n t i r e  depth with s t a b l i z e d  aggre- 
gate base t o  an e l e v a t i o n  1-112 inches below t h e  f i n i s h e d  paved 
s u r f a c e ,  and h1/2 inches  of h o t  a s p h a l t i c  concre te  wearing course 
s h a l l  be ins ta l led  the subcon t rac to r .  

E. Where a s p h a l t i c  concre te  pavement3 have been  

Coacretc  pavement removal f o r  u t i l i t y  t renches  shall be accomplished i n  
such a manner t h a t  a d j a c e n t  e x i s t i n g  pavements are not damaged. 
i n s t a l l a t i o n  of t h e  u t i l i t y ,  t h e  t r ench  shall be b a c k f i l l e d  with stabi- 
l i z e d  aggregate base  t o  the same e l e v a t i o n  as t h e  e x i s t i n g  b a s e .  Con- 
crete shall  be placed t o  match t h e  e x i s t i n g  concre te  pavement. 

After 

- .  
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3,140 EARTHWOECK FOR ROADS AND STREETS 

2. 

3.  

GENERAL: 

This s p e c i f i c a t i o n  covers c l e a r i n g ,  excavat ion,  filling, b a c k f i l l i n g ,  
and g rad ing  f o r  r o a d s  and streets. 

DEFINITIONS: 

D e f i n i t i o n s  shall be as specified in 3.130 - Earthwork - General 
Section.  

MATERIALS, METHODS AND WORKMANSLlIP: 

Excavation, f i l l ,  s t n x t u r e  excavat ion,  subgrade work and all r e l a t e d  
work shall be in accordance v i t h  t h e  Keatucky Departmeat of Rigttwaps 
"Standard S p e c i f i c a t i o n  f o r  Road and Bridge Coas tmct ion , "  latest 
e d i t i o a ,  S e c t i o n  203 through 213. Unless o t h e r  wlsc s p e c i f i e d  on t h e  
drawings, f i l l  and b a c k f i l l  shall be compacted t o  a minimum of 90% of 
maximum d r y  d e n s i t y  a t  optimum moisture coa ten t  as determined in 
accordance wi th  t h e  p rov i s ions  of ASTM D 698-78. To insure t h a t  t h e  
required compaction has been obta ined,  inplace d e n s i t y , t e s t s  s h a l l  be 
made by the Subcontrac tor  a t  l o c a t i o n s  s p e c i f i e d  by t h e  Coatrac tor .  
p l a c e  d e n s i t y  tests shall be in accordance wi th  any ode of the  ' 

following p r o v i s i o n s  of ASTM D 1556-82, D 2167-66 (R77), or  D 2922-81. 
Haximum d e n s i t y  tes ts  will be made by t h e  Contractor. 

In- 

MAINTENANCE OF AREAS: 

Newly graded areas shall be maintained by the Subcontractor  u n t i l  f i n a l  
acceptance. Areas showing s e t t l e m e n t  o r  washes shall be restored to 
t h e  s p e c i f i e d  grades  by t h e  Subcontrac tor ,  a t  no a d d i t i o n a l  c o s t  t o  the 

. Cont rac to r ,  p r i o r  t o  final acceptance.  
*... 
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3.210 STABILIZED AGGREGATE BASE COURSE 

\ 

2.  

This upccif icatfon covers thc COn3truCtiOn of a stabilized base course 
on a prepared subgrade f o r  roads o r  o the r  paved areal. 

DESmIPTfON: 

Stabi l ized  agtgrcvate base course s h a l l  cons ts t  of a ptc-mixcd bag~e 
material of crushed s tone mixed with  binder mater ia l  and water and 
eha3L be depoeited, spread, processed and compacted in l ayers  on a 
previously prepared subgrade t o  8 f in i shed  thickness and i n  area8 
a p e c l f i c d  on the dtawinga. 

3 .  MATERIALS, H'ET€IOOS AND WORKHANSRIP: 

A. The muterJaI.3, methods of cons tnrc t ion  and workmanabfp sha l l  be in 
accordance v i t h  the  Kentucky Department of Highways "Standard Spec i f i-  
cations for.RorE an8 B r i d g e  Construction,"  S u t j o n  303 - Dense Graded 
Aggregate Bare, unleirr otherwise upecifiad in t h i g  specification o r  on 
the drawings. 

B. tJhcn additional base materfal is t o  be added t o  existing s t r b j l i z c d  - 
aggregate base, the  exirting base shall be s c a r i f i e d  t o  a depth of 2 to 
3 inches. . New s t a b i l i z e d  base mater ia l  shall be added, thoroughly 
mixed vith the old mrta r f a l  by blading, and compactioa cont imed as f o r  
a uew aggregate hare. 

4 

Co The marface of the top layer a h a l l  not  show any Eeviatfoa In excess of 
3/8 tachca vhca tcuted with a 10-foot utrafght edge applied p a r a l l e l  t o  
and a t  t i g h t  angfes t o  the cen te r  line of t h e  paved area. 

D. Compaction of each layer shalz continue until a densi ty  of not less 
than 83 pet cent: of t he  solid volume has been achieved. The densi ty  
determination ViII be baaed ou t he  bulk s p e c i f i c  g rav i ty ,  A S H T O  Desig- 
nat ions  T-84 and T-85, and the  dry w e i g h t  of the aggregate. The re- 
quired compaction s h a l l  be v e r i f i e d  by in-place density t e s t s  using any 
one of the f011oring ptooi8foaa of ASTM C IS%-83, D 2167.66 (R77), or 
D 2922-81. 
~ 3 1 1  be performed by the  Contractor.  

H u t h a m  density dat t rminat ioaa and In-place density t e s t s  

The f in i shed  baua course shall be maintafned by the Subcontractor La a 
condi t ion aatigfactorp to t h e  Cantrsctor until installation of asphal- 
tic concrete surfacinfl  or final acceptance by the  Contractor. Area8 
shoving vauhes o r  loorcaesrr shall be repaired o r  regtored t o  the spcci- 
t i e d  coart5tfon a t  no expense t o  t h e  Contractor. 
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3,230 - ROT ASPEALTIC CONCRETE P A V E X m  
.- 

l o  

3 .  

A. 

Bo 

C. 

D o  

E. 

CENERBL: 

mrr a p e c l f i c a t i o n  covers t h e  c o n s t r u c t i o n  of h o t d x e d ,  h o t e l a i d  b i t u -  
minous pavement on a prepared base o r  an e x i s t i n g  pavement courge. 

DESCRIPTION: 

Major components of t h e  a s p h a l t i c  c o n c r e t e  pavement a r e  a s  fol lows:  
prime c o a t ,  t a c k  coat, base course and wearlng course. 

MATERIA& METHODS AND WORKMANSHIP: 

Materials, methods of c o n s t t u c t i o n  and workmanship s h a l l  be i n  accor-  
dance w i t h  t h e  following s e c t i o n s  of the Kentucky Department of High- 
ways (KDH) "Standard S p e c i f i c a t i o n s  for  Road and Bridge Contjttuction," 
and these  s p e c i f i c a t i o n %  

Rime Coat : Prime c o a t  shall be e i t h e r  MC30 o r  MC70 and s h a l l  meet 
t h e  requirements of S e c t i o n  407, KUR. 
t h e  rate of 0.20 t o  030 g a l l o n s  per  square  yard as d i r e c t e d  by the 
Contractor .  

Prime coat s h a l l - b e  apDlied a t  

. 
Tack Coat : 
SS-lh and shall meet t h e  requirements of Sec t ion  407,-Kbfl. 

Tack c o a t  s h a l l  be e i t h e r  RC250 o r  emulsified a s p h a l t  
Tack c o a t  

s h a l l  be a p p l i e d  a t  a rate as d i r e c t e d  by t h e  Contrac tor  but not t o  ex- 
ceed 0.10 g a l l o n s  p e t  square  yard. 

Bituminous Rot Mix Base : Bituminous hot mix base,  of th ickness  spec- 
i f i e d ,  shall be i n s t a l l e d  on a s t a b i l i z e d  aggregate  base-when speci -  
f i e d - o n  the subcon t rac t  drawings and s h a l l  be i n  accordance wi th  Sec- 
t i o n  401 and 4 0 3 ,  KDR. Bituminous for t h e  base course  s h a l l  be AC20 
and s h a l l  meet t h e  requirements of Sec t ion  806, KDH. 

Asphal t ic  Concrete Sur fac ing  : Aspha l t i c  concre te  s u r f a c e  course  
s h a l l  be 1-1/2 incheg t h i c k  and shall be i n  accordance v i t h  Sect ion 
401 and 402, KDH, face type A. The s u r f a c e  course s h a l l  be installed 
on a hot mix base i n  areas s p e c i f i e d  on t h e  drawlnqs. A f t e r  f i n a l  
r o l l i n g ,  ao vehicular t r a f f i c  of any kind s h a l l  be permit ted  oa t h e  
pavemeat u n t i l  i t  has cooled and hardened. Bitumfnous material for the 
s u r f a c i n g  material s h a l l  be AC20 and shall meet t h e  requirements of Sec- 
t i o n  806, KDH. 

P r o t e c t i o a  of Exlgtlng Sur faces  : The Subcontractor  s h a l l  take  every 
precau t ion  t o  p r o t e c t  e x l a t i n g  surfaces of roads and o t h e r  a reas  adja- 
cen t  t o  t h e  s i t e  and s h a l l  r e p a i r  a l l  area8 damaged a t  no a d d i t i o n a l  
expense t o  the Coat tac to r .  
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SECTION 4 - ARCRITECTUUL 

4,310 - .  CONCRETE FOR STRVC'JVRAL "SE 

1. 

2 *  

GENeRAI, 

This section of the Specifications relates to the furnishing and in- 
stallation of all poured-in-place Concrete and related vork as shown 
on the drawings and as specified. 

CODES AND STANDARDS 

Codes and standards which are called for or referred to herein are 
hereby made a part of t h i s  Specification to the extent indfcated by 
the reference thereto. In the event of discrepancies between t h i s  
Specification and the codes and standards, thfs Specification shall 
govc rn . 

--. A. American Concrete Institute ( A C I )  Standards: 

A C I  211.1-81 Recommended Practice for SeJecting Proportions for 
Normal Weight Concrete 

ACI 302.1 
R-80 

Guide for Concrete Floor and SJah Constructton 

AC'I: 304-73 Rtcommcndd Practice for Measuring, Mixing,. 
Transporting and Placing Concrete 

ACI 305 Hot Weather Concreting 
R-8 2 

ACT 306 Cold Weather Concreting 
R-78 

ACI 315 
R-80 

Details and Detailing of Concrete Refnforcevent 

ACI 318-83 BuiJding Code Requirements for Reinforced Concrete 

A C I  341-78 Recommended Practice for Concrete Formwork 

B. * American Society for Testing and Materials (ASTM) Standards: 

ASW A 18s-79 Specification for Welded Steel Wire Fabrtc for  Concrete 
Reinforcement 

AST'M A 663-82 Spccjfication for S t e e l  Bars, Carbon, Perchant quality, 
Mechanical Properties 
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ASTM C 494-82 Specf f fca t foa  f o r  Chemical Admixtures for Concrete 

ASTH C 827-82 Test Method for Early Volume Change of Cemcntitious 
Mixtures 

ASTH A 675-82 Spec i f i c a t i on  f a t  S t e e l  Bars, Carbon, Hot Wrought, 
S p e c i a l  mality, Mechanical Properties 

ASTH A 615-82 Spec i f i c a t i on  f o r  Defamed and Pla in  Billet-Steel Bars 
f o r  Concrete Reinforcement 

 AS^ C 31-83 Method of Making and Curing Concrete Test Specimens in 
t he  Field 

ASTM C 33-82 Spec i f i c a t i on  f o r  Concrete Aggregates 

ASTH C 39-83 Test Method for Comprcsuivc Strength of Cyl indr ica l  
Concrete Spcciments 

ASTM C 94-83 Spec i f i c a t i oa  for Ready-Mixed Concrete 

ASTH C 109-80 Test Method for Compressive Strength o f  Hydraulic 
Cement Mortars 

ASTM C 143-78 T e s t  Method f o r  Slump of Port land Cemnt Concrete 

ASTM C 150-83 Spcc t f i c a t i on  f o r  Por t land Cement 

ASTM C 157-80 Test Method for Length Change of Bardened Cement Martit 
and Concrete 

A S ' M  C 231-82 Test Method f o r  Air Conteat of Freshly Mixed Coacrete 
by the Pressure Method 

ASTX C 260-77 Spec i f i c a t i on  f o r  Air-Entraining Admixture3 f o r  
Coacrc t e  

ASTH C 309-81 Spec i f i c a t i on  f o r  Liquid Membrane-Forming Compounds for 
Curing Coacrctc 

ASTH 0 461 Standard Methods of Testing Felt 

ASTM D 2103-81 Spec i f i c a t i on  f o r  Polyethylene Film and Sheeting 

C. Federal  Spec i f t c a t i ons  (PSI : 

ss-s- 1 64 Sealing Compound; Hot Poured Type, f o r  J o i n t s  in 
Coact a t  e . 

CC C-C-4 6 3 Cloth,  Burlap, J u t e ,  (or Kenaf) 

4-3 



---- U . S .  Department of Commerce, National Bureau of Standards ( 8 ~ s )  
- Product S tandards : -- -- - 

PS-L Softwood, Plywood, Canatruetion and Industrial 

3 .  . SBOP DRAWIXGS 

A.  Shop drawings shall be submit ted  for approval in accordance with 
SPECIAL CONDITIONS paragraph: SUBCONTRACTOR'S SUBMITTALS. 

B. The Subcoatractor s h a l l  submit completed and checked shop 6rawings for 
approval, including bar lists and bending and erectton drawings, de- 
ta i led  Fn accordance w i t h  A C I  315. The approval of shop drawings will 
b e  f o r  general arrangement and general conformance with design concept 
only, and shall  not relieve t h e  Subcontractor of the responsibility of 
errorg, omissions, or the accuracy of h i 8  own dlmension8. 

4. MATERIALS 

A. General. Except as otherwire spec i f ied  herein, all materiajs sha l l  
, - -- 

conform to  ACI 318 and ACT 21l.I. 

B. Aggregates. Aggregates s h a l l  conform t o  AETM C 33 and have the 
following physical properties: 

1) Coarse aggregate shafl be gravel or crushed Stone, well graded from 
f ine  t o  coatge withi'n the prescribed limits. Maximum nominal coarse 
aggrcrate s)ra!1 he 1 inch, except f o r  s l a b  on grade and mass or foun- 
dation concrete, where the m a x i m u m  s i z e  shall be 1 4 2  inch. 

2 )  Fine aggregate sha l l  be sand, clean and sharp. 

. -  C. Rdnf otcement : 

I)  Reinforcing h a t s  s h a l l  confornr t o  A S ' M  A 615 Graec 60 unless otherwise 
indicated on t h e  design drawings. - .  

2) Plain ,  suiooth rods or dowels s h a l l  conform to APTM A 663, vith minimum 
y ie ld  of 40,000 p s i .  

3 )  Provide metal a ~ c e s s o f i e s ,  including a l l  spacers, chairs,  t i e s ,  and 
other devices necessary for properly placing, spacing, and supporting 
reinforcement i n  place. 

4) Wire mesh Shall be welded wire fabric conforming to ASTI! 4. 185. 

Do Covet Materials for Curinn: 

I) Burlap c l o t h  shall conform t o  the  requirements of FS CCC-C 467. 

2) Liquid  membrane-forming compounds shall conform t o  the requirements of 
ASTM C 309. 
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A. 
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Va or Barrier: 
*-* D 21030 

Vapor b a r r i e r  shall be 6 rail polyethylene con- 

Grout: Refer t o  paragraph 17. - 
J o i n t  Sealer: J o i n t  s e a l e r  shall be the  hot-poured e l a s t i c  type 
conforming t o  ASTM D 1190, FS SS-S-164, o r  Sec t ion  807.02 of KDR 
Standard S p e c i f i c a t i o n s  f o r  Road and Bridge Const ruct ion,  

ADMIXTURES 

u s e  of admixtures in t h e  concre te  s h a l l  be r e s t r i c t e d  t o  the 
s p e c i f i c  a p p l i c a t i o n s  o u t l i n e d  h e r e a f t e r .  

All concre te  s h a l l  be a i r - c n t r a i n e d .  A i r  content  by volume shall be 
5% t o  7% as determined in conformance w i t h  ASRi C 231. A i r  entraining 
agen t s  shall conform t o  ASTM C 260. The agent  and t h e  cement proposed 
for use s h a l l  be s e l e c t e d  w e l l  .La advance of concre te  p lac ing ,  and t h e  
Subcontrac tor  s h a l l  provide s a t i s f a c t o r y  f a c i l i t i e s  for ready  ptocute-  
meat of adequate t e s t  samples. A i r  entrainment shall be produced by 
e i t h e r  adding an a i r - t n t r a i n i n g  agent a t  the mixer o r  by use of mill- 
produced a f t- e n t r a i n i n g  cement. When necessary t o  inc rease  the a i r  
con ten t  t o  w i t h i n  t h e  s p e c i f i e d  range, a d d i t i o n a l  a i t - e n t r a i n f n g  admix- 
tures compatible w i t h  t h a t  a l r e a d y  i a  the mixture shall be added a t  
t h e  mixer. A i r  c o n t e n t  shall be based on measurements in concre te  d x -  
t u f c s  a t  p o i n t  -of d i scharge  a t  t h e  jobs i te ' .  

All c o n c r e t e  :or encasement of underground condui t  s h a l l  be p e r  
Sec t ion  7.011. 

The use of flyash as an.admixture will aot be permit ted .  

DESIGN OF CONCRETE MTXES 

General: 
ance with A C I  211.1 t o  a t t a i n  t h e  p r o p e r t i e s  of strength, slump, en- 
t r a i n e d  air and ra te  of hardening in conformance with the followink re- 
quircmeats. 
i n  accordance w i t h  t h e  r w u i r e m e n t ~  of ASTH C 9 4 .  

The d e s i g n  of t h c ' c o n c t e t e  mix o r  mixes shall be in accord- 

Ready-mixcd coacrete shall be manufactured and d e l i v e r e d  

Strength: A l l  concrete, r e i n f o r c e d  o r  plain shall have a minimum 
compressive s t r e n g t h  of 3000 pst a t  7 d a y  and 4000 p s i  a t  28 days, un- 
less otherwise i n d i c a t e d  ou t h c d e s f g n  drawings o r  s p e c i f i e d  h e r e i n .  

Slump: Concrete mixes shal l  b e  d e s i g n e d  f o r  the following slump: 

Slum i n  Inches 

For all Concrete  Work: 
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7 .  COLD WEATRER REQUIREHENTS 

When the temperature is below 40°F, o r  is l i k e l y  t o  f a l l  below 40°F 5e- 
f o r e  p lac ing  the concre te ,  and/or dur ing  t h e  24-hout period after 
placing,  the Subcontrac tor  s h a l l  strictly adhere t o  the recomenda- 
tion6 of ACI 306. 

a. HOT WEATHER PEQUIREMENTS 

Concrete placed durtng hot w e a t h e r  sha31 have a temperature of not 
more than 75OF. The use of ho t  cement shall be avoided i n s o f a r  as 
p r a c t i c a b l e ,  and cold mixtng water shall be used i n  t h e  mix. The Sub- 
c o n t r a c t o r  shall s t r i c t l y  adhe re  t o  the recommendations of ACI 305. 

9 .  FORMWORK 

. A. General: Fonnwork shall be in accordance wi th  A C I  347. - -. 

B. Mater ia ls :  Forms s h a l l  be of fiber, wood, metal ,  9 t ructuraJ  hard- 
hoard or o t h e r  suitable material t h a t  will produce the required sur- 

1) Concrete surfaces t o  be  exposed or coated: Porn sur faces  that  w i l l  
be in c o n t a c t  w i t h  concre te  shall be of material t h a t  1s nonreactive 
with concre te ,  and that will produce concre te  s u r f a c e s  equivalent in 
smoothness and appearance t o  t h a t  produced by neu plywood panels cm- 
forming t o  PS 1, exterior tpie ,  Grade B-R, concre te  form. 

2)  Concrete s u r f a c e s  t o  be unexposed: Form s u r f a c e s  tha t -w i l l  be in 
c o n t a c t  with c o n c r e t e  shall be of No. 2 common or better lumber, o r  
o t h e r  material producing equiva3 ent f i n i s h .  

C. Chamfer Str lps : '  
be used a t  e x t e r n a l  c o r n e t s  t h a t  will be exposed. 

Chamfer s t r i p s  not'fess than 314 inch in size s h a l l  

D. Removal of Forms: Forms sha?l  be removed in a manner t o  insure 
complete s a f e t y  of the structure. 

'10. JOINTS 

Construct ion J o i n t s :  Unless ind ica ted  or specified othetwise, con- 
struction faint3 shall be made and loca ted  so a s  t o  f e a s t  impair  the 
s t r e n g t h  of the structure and shall be s u b j e c t  t o  approval of the  Con- 
tractor. The s u r f a c e  of t h e  concre te  shall be toughened, thoroughly 
wetted and slushed with a coat of n e a t  cement grout immediately before 
p l a c i n g  of new coucre te .  

11 . REINFORCEVENT 

Reinforcement s h a l l  be placed tn the position i nd ica ted  on t h e  
drawings, securely faa teaed  and supported t o  prevent  displacement be- 
f o r e  and a f t e r  placement of concre te .  Cleaning, b e d l n g ,  and placing 
of reinforcement shall be done i n  accordance wi th  the requirements of 
ACT 3180 
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CONVEYING 

Concrete shall be conveyed from the mixer t o  the place of final de- ' 

p o a i t  by methods which v i l l  prevent t h e  scparatioa or loss of the ma- 
ter ia l s .  Equipment f o r  chuting, pumping, and pneuaratically conveying 
Concrete a h d l  be of such s ize  and d e u i g n  so an t o  insure a practi- 
c a l l y  coatimeus flow of c o n c r e t e  a t  t h e  delivery end and w i t h o u t  sepa- 
r a t i o n  of matcrial~~.  A 1 1  of thf.3 shall. be done i n  accordance w i t h  A C I  
3@4 . 
PLACXNC AND FINISHING CONCRETE 

General. P lac ing  @f concre te  s h a l l  be done i n  accorctance wit)! the 
requirements of ACI 304.  Concrete Bhal l  not be allowed to d r o p  freely 
more than 4 f e e t  i n  unexposed work and not more than 3 feet  in exposed 
work; where g r e a t e r  dropr a r e  requ i red ,  a ttemie o r  other approved 
means shall  be cmploped. Coacretc shall be placed in the fotms, as 
neatly as p r a c t i c a b l e  t h e  final porit ioa,  i n  uniform approximately 
horizontal layers not over 12 inches deep. . 

Earth-Foundation Placement. Concrete footing8 shall be placed  upon -_ - 
undisturbed s u r f a c e s  prepared in accordance with Scctioa 3 . 132. The 
surfaces a h a l l  he clean, free from frort ,  ice, mud, and water .  Con- 
c r e t e  piarg may be placed d i r e c t l y  on impcrviaus  sur faces  t h a t  are 
thoroughly moistened h t  not muddy at the time the  concre te  is placed.  

V a p o r  'Barrier Instal la t fon .  Vapor barrier s h a l l  be l p s t a l l e d  under 
all slabs on grade. Lap all j o i n t s  6 inches. Cautioa shall be exet- 
c h d  durfng-placement of r e i n f o r c i n g  and concre te  t o  avoid tearing 
the  vapor b a n i e x .  

Campact!on. Immediately a f t e r  placing, each layer of-structural COR- 
crate  shall be compacted hp i n t e r n a l  concre te  v i b r a t o r s  supplemented 
by handspadtap, roddiag,  and tamping. Air entrained concre te  shaf 1 
not  h e - v i b r a t e d  for over 12 dlecond~. Tapping or other e x t e r n a l  vibra- 
t i ons  of fonns Wl11 not  be p e r m i t t e d .  Vibra to r s  s h a l l  not be used t o  
t r a n s p o r t  concrete ina idc  fotms. Internal v i b r a t o r s  submerged i n  cou- 
Crete s h a l l  maintaja a speed of not l e s s  than 9,CldO vibtattons per 
minute for hesd diameters up to  2-112" and 7,000 vibrations per minute 
for beaE d i m t a r s  between 2-1/2" and l-l/Za. Tha vtbta t ing  equipment 
shall at a l l  tlnnr be adequate i n  number of u n i t s  and pawcr t o  pro- 
perly couao?idate a11 concrete; spare units  s h a l l  be ou hand as neccs- 
88- t o  in8ute such adequacy. 
t o  time necessary to  produce satisfactory consoljdatioa without 
c a n i n g  objectionable segregation. 
merted into  courses  that have begun t o  s e t .  Vibrators s h a l l  h e  ap- 
p l i e d  at uniformly space points not farther apart than the  v t s i b l e  ef- 
fectivcncm of t h e  machfne. 

h r a t i o a  of vibratioa shall be l i m i t e d  

The vibrators shall not  be in- 

Surface Finishfng O t h e r  Than Slabs. All exposed sur faces  of founda- 
tions and grade  beam8 shall be finished w i t h i n  12 hours after forms 
are removed, and surface defects sha l l  be correcte4. F i n s  and loose 
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B e  

c. 

D o  

E. 

material shall be removed. Honeycomb, aggregate pocketa, void8 over 
1/2 inch in diameter ,  and holes l e f t  bp t h e  rods and b o l t s  s h a l l  be 
cut out t o  solid concrete, thoroughly wetted,  btush coated with neat 
cement grout ,  and f i l Y c d  w i t h  mortar .  

Cancrctc Slab F i n i s h  Except where otherwise  ind ica ted ,  the  con- 
crete for slabs s h a l l  be screeded and f l o a t e d  wi th  s t r a i g h t e d g e  t o  
b r ing  t h e  surface t o  t h e  required  finish level w i t h  no coarse  agpte- 
g a t e  v i s i b l e .  
ened t o  bear  a man's weight without deep hpriat ,  s h a l l  be woad- 
f l o a t e d  t o  a t r u e ,  even plane v i t h  no d e v i a t i o n s  in excess of 1/8 i n c h  
when tested wf. th  a 10 foot s t ra igh tedge .  S u f f i c i e n t  pressure shall be . 
used on the wood- floats t o  b r i n g  mois ture  t o  the surface .  
s u r f a c e  mois ture  has disappeared,  s u r f a c e s  shall be s tee l- troweled t o  
a smooth, even, dense finish, f r e e  from t rowel marks. The f l o o r  shall 
be an ACI 302 Class 4 floor. 

The concre te ,  whLle s t i l l  green but s u f f i c i e n t l y  h a r d-  

A f t e r  the 

Embedded I t ems.  
b o l t s ,  dowels and sleeves, shall be inrta l led  in s u f f i c i e n t  number and 

A l l  embedded and achotape i tems inc luding anchor 
~ 

s i t e  as Ind ica ted  o r  as required  f o r  the putpone intended, 
wi th  work under o t h e r  s e c t i o n s  of t h e  S p e c i f i c a t i o n s  iq  orrler t o  in- 
s u r e  t h a t  ttems not furnighed under this S p e c i f i c a t i o n  have been pro- 
t e c t e d  with a c o a t  of g t e a r e  before placing concre te ,  a f t e r  which they 
s h a l l  be c leaned,  regreased and wrapped i n  h r l a p .  . 

Coardinate 

CURING 
. - 

General. Imme*iatelp a f t e r  placiap or f i n i s h i n g ,  concre te  s u r f a c e s  
no t  covered by forms shall be pro tec ted  against moisture loss f o r  not 
less than 7 days af te r  placing.  Curtng s h a l l  be accomplJshed hy one 
of t h e  following methodtr or combinatious the reof ,  a s  approved by t h e  
Constxuctioa Engf neer.  

Moist Curing. 
co t ton ,  or o t h e r  approved f a b r i c  mats or  sand, kep t  i n  intimate con- 
t a c t  w i t h  the s u r f a c e ,  arrd-shall be kept c o n t i n u a l l y  w e t .  I f  the  
forms are removed before  the end of t h e  cur ing  period,  cur ing shall be 
continued as  on unformed s u r f a c e s ,  us ing  s u i t a h f c  mate r t a l s .  

f'nfotmed s u r f a c e  shall be covered w i t h  burlap, 

Naterptoof-Paper Curing. 
pape r  lapped 4 inches  a t  ed8es and ends, and seafed w i t h  mastic  o r  
p ressure- sens i t ive  t ape  n o t  less than 3 inches  wide. 
weighted to prevent displacement,  and tears o r  holes shall be patched.' 
Alternate c u r i n g  methods s h a l l  be employed f f  the paper becomes ReterC- 
o r a t e d  t o  a s ta te  t h a t  i t 8 '  e f f e c t i v e n e a r  is forrt. 

Surfaces  s h a l l  he covered w i t h  waterproof 

Paper shall be 

Membrane-Fomfnp Compound. Membrane-foming compound shaJ1 be ap- 
p l i e d  in accordance with manufacturer ' s  d t r e c t i o n s .  

Edge Pro tec t ion .  I n  the event t h a t  forms a r e  removed or loosened 
within t h e  f i r s t  7 days of cur ing ,  t h e  concre te  edges shall be pro- 
t e c t e d  and cure4 f n  accordance wi th  t h e  above metbod. 
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1s. SAMPLES AND TESTING . 

During t h e  p rogress  of the work three c o q r e s s i o n  t e s t  cylinders s h a l l  

tor for each day's pour of concrete.  If more than 10 yards are placed 
in a d a y ,  three additional c y l i n d e r s  shall be made f o r  each 10 cubic 
yards p l u s  any fractioa the reof .  
days and one c y l i n d e r  at 28 days. 

made from t h e  cancrete as mixed aad at the direction of the Contrac- 

One cy l inder  shall be t e s t e d  a t  7 
The t h i r d  shall be for contingency. 

The Construct ion Engineer wi l l  furnlah the molds for taking concrete 
test a p c c i m e ~ .  The Subcontrac tor  shall f u r n i s h  the labor and f a c i l i -  
tie8 required t o  take t h e  test specimens, and the handling and s t o r i n g  
of same at the site. 

Teat specimens shall be  made and a x e d  in accordance with 
The Subcontrac tor  shall perform initial curing of the specimens and de- 
liver t h e  specimens t o  the Consttuctlon Engineer. 

C 31. 

General. The Coastructioa Engiaccr ha8 the  option of - -Fking  slump 
tests.. - 
Slump Tes t s .  
coacretc used in a day, or  i f  more than  13 cubic pards are p l a c e d  in a 
day, oac t e s t  shall. be made for each 15 yards pfua'any f r a c t i o n  over 
15 yards. Addi t iona l  tes ts  shall be made when v i s u a l  inspection l n d i -  
catcs that the consistency of the concrete b e i n g  placed may exceed the 
Urnit for dump as specified, Excess slump 4.11 be cause of r e j e c t i o n  
of concrete. 
or ASRf C 360. 
spec i f i ed ,  slumps shall be converted t o  equivalent p e n e t r a t i o n s  by 
factor3 cgtablishcd Lo advance. The Contractor  shall provide all. 
cquipmtnt required for t h e  Slump Test. 

A minimum of one test s h a l l  be made fo r -  -each class of 

Slump vill be determined in accordance with ASTH C 1G3, 
When t h e  p e n e t r a t i o n  method is used f o r  f i e l d  c o n t r o l  

Air Content. Prlor t o  placing a batch of concrete, the Contractor 
has the opt ion of making a i r  coatent tests.  
tests wL1L be made oa raadody selected batches of concrete during 
each day'# pour. Addltfolul t e s t 8  W i l l  be umde when excess ive  varia- 
tioa in workability o r  other i n s p e c t i o n  mathods i n d i c a t e  that the a i r  
coatent of the concrete may exceed t h e  limit as s p e c i f i e d  i n  Paragraph 
5.B. The a i r  content by volume based on measurements made immediately 
after digcharge from the mixer shall be determined by ASTM C 231-82. 
Excess air  con ten t  ell be cause  for rejectioa of t h e  coacrete. 

At least four air c o n t e n t  

Cylinder Compressioa Testinpc. 
be I n  accordance wtth ASTM C 39. 

Comoression testing of cylinders w i l l  

Unsatisfactory Test Results. Where the s t r e n g t h  of t e s t  specimens 
f a l l s  b e l o w  s p e c i f i e d  values f o r  28 days strength, the Cons t ruc t ion  
Enghcer may order  removal of t h e  concre te  in quest ion ,  a t  the  Subcon- 



t r a c t o r ' s  expense, o r  may approve a f t e r n a t e  s t r e n g t h  t e s t s  at  the Sub- 
Contractor ' s  expense. These be e i t h e r  compression t e s t s  made tJith 
sped- -  secured from the s t r u c t u r e  i n  accordance wfth ASTM C 12 o r  
actual load tests of t h e  s t r u c t u r e  made in accordance r i t h  AC'I: 318. 
The Const ruct ion Enginer may a l s o  approve a d d i t i o n a l  c o n t r o l l e d  c u r i n g  
of t h e  concre te  i n  q u e s t i o n ,  not t o  exceed 7 days, before making 
e i t h e r  of t h e  a l t e r n a t e  tes tgo 
of t h e  concre te  i n  q u e s t i o n  as determined bg these alternate tests 
s h a l l  be. agreed upon by t h e  Subcontrac tor  and t h e  Constnrc t ion En- 
gineer before  making t h e  tests. A l l  a d d i t i o n a l  tests s h a l l  be made a t  
t h e  expense of t h e  Subcontrac tor .  

The basis f o r  acceptance or r e f e c t i o n  

6 )  A log of a l l  c o a c r e t e  pours s h a l l  be c a r e f u l l y  kept  by the  Subcontrac-  
tor. TQ genera l ,  t h e  tog  shall c o n t a i n  t h e  following data:  Ldenti- 
fying number of pour, d a t a  made, time, weather and temperature at 
start of pour, weather and temperature a t  finish pour, mmbet of cubic  
yards in pour, slump record ,  i d e n t i f y i n g  number of c y l i n d e r s ,  t e s t  
results a t  7 days,  t e s t  result3 a t  28 days. 

7)  Hydros ta t ic  Testing. 

After t h e  concre te  has a t t a i n e d  i t s  s p e c i f i e d  s t r e n g t h ,  but no sooaer  
than twenty-eight ( 28 )  days a f t e r  p lac ing ,  concre te  sumps and curbed 
containment area ghall. be h p d t o s t a t f c a l l p  tested for leakage as f o l-  
lows : - 

a )  concre te  Sumpa. 

Prior t o  placing backf i l l  around sumps and before t h e  sump 
lining is applied t o  t h e  sump walls and f l o o r ,  the  sump 
shall be f i l l e d  t o  one hundred (100) percent  of t h e  w a l l  
he igh t  wi th  clean p o t a b l e  w a t e r  and l e t  s t and  f o r  twenty- 
four (24) hours. 

A f t e r  24 hours, i f  t h e r e  is no lowering of t h e  water head i n  
t h e  sumps and i f  t h e r e  is no seepage from t h e  sump walls or 
floor, t h e  sump s h a l l  be drained.  

Sumps s h a l l  be backfilled a f t e r  d r a i n i n g  and before the  sump 
lining is appl ied.  

Mter backfilling has  been courpleted t h e  sumps s h a l l  be 
thoroughly c leaned and d r i e d ,  and t h e  l i n i n g  s p e c i f i e d  i n  
t h e  S p e c i f i c a t i o n  and on t h e  drawings s h a l l  be app l i ed  i n  
accordance with t h e  manufacturer 's  i n s t r u c t i o n s .  

If leakage is d e t e c t e d  dur ing  t h e  t e s t i n g  pe r iod ,  t h e  Sub- 
c o n t r a c t o r  s h a l l  d r a i n  t h e  sumps and make repairs as directed 
by t h e  Contrac tor .  A f t e r  r e p a i r s  have been made, t h e  sumps 
shall be  r e t e s t e d  as s p e c i f i e d  above. Rydros ta t i c  tests 
sha l l  be performed u n t i l  no leakage is detected .  

After all d e t e c t a b l e  leakage has been cor rec ted ,  sumps shall 
be dra ined ,  b a c k f i l l e d ,  cleaned,  d r i e d  and l i n e d  as pte- 
viouslp s p e c i f i e d .  
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b) Curbed conta inment  Areas. 

(1)  Concrete c o n t a i n a n t  area8 i n c l u d i n g  trenches and sumps with-  
i n  t h e  containment  areas shall be hydrostatically t e s t e d  i n  
t h e  game manner as c o n c r e t e  sumps. 
brought  up to one-hundred (100) percent of t h e  curb height 
of t h e  c u r b  eacompassing the containment area and trenches 
and sumps w i t h i n  the containment  area s h a l l  be flooded. 

The water level shall be  

( 2 )  If no l eakage  can be d e t e c t e d  a f te r  twenty- four (24) hours, 
the containment  area s h a l l  be dra ined ,  d r i e d  and the lining 

applied in accordance  wi th  t h e  Manufac turer ' s  i n s t t u c t i o n s .  
. s p e c i f i e d  i n  the S p e c i f i c a t i o n s  and on the drawings shall be 

( 3 )  If leakage is detected d u r i n g  the t e s t i n g  p e r i o d ,  the Subcon- 
t r a c t o r  shali d r a i n  t h e  c o n t a i n m n t  area and make repairs as 
d i r e c t e d  by the Cont rac to r .  
t h e  containment shall be r e t e s t e d  as s p e c i f i e d .  

After repairs have been made 

(4) After all d e t e c t a b l e  leakage has been c o r r e c t e d ,  t he  Subcon- 
t r a c t o r  shall d r a i n ,  clean, d r y  and seal the containment  
area as p r e v i o u s l y  s p e c f f  i c d .  

c )  N o t i f i c a t i o n  and Approva>s. 

(1) The S u b c o a t r 8 c t o t  s h a l l  notify the C o n t r a c t o r  seventy-two 
( 72 )  hours in advance of the S u b c o n t r a c t o r ' s  i n t e n t  t o  begin 
hpdros  t at  i c  t e s t i n g .  

( 2 )  The S u b c o a t r a c t a t  shall receive wrt t ten  approval from the  
C o n t r a c t o r  p r i o r  t o  d i s c o n t i n u i n g  t e s t i n g  and again p r i o r  t o  
backfilling and before l i n i n g  o r  sealing work begins .  

16. ANCROR BOLTS -. 

Set a l l  anchor bolts t o  template with r e q u i r e d  p r o j e c t i o a .  Recheck 
a f t e r  s e t t i n g  and correct a l l  errors t o  the s a t i s f a c t i o n  of the Con- 
s t r u c t i o a  Engineer. 

17 GROUT 

- A l l  grout beneath load- bearing baseplates s h a l l  be of the n o n m e t a l l i c ,  
non-ahrink v a r i e t y  with a m l d n u m  compressive s t r e n g t h  of 6900 psi as 
determlned p e t  ASTH C 10% 
to initial setting as determined i n  accordance w l t h  ASRi C 827 and 
s h a l l  e x h i b i t  no shrinkage in the hardened s tate  as determined i n  ac- 
cordagce  w i t h  ASTH C 157. The effective bearing area between newly 
p laced  g r o u t  and the load- bear ing  b a s e p l a t e  s h a l l  no t  be Less than 
95%. 
t i o n s  and the .manuf a c t u r e t ' s  published specif i c a t i o a  f o r  mix ing and 
p l ac ing .  

The grout shall e x h i b i t  no shrinkage p r i o r  

. 

Grou t ing  shall be performed in accordance w i t h  ACI Recommenda- 



SECTION 4 - ARC BITE^ 

1. 

2. 

6.710 - FABRICATION AND ERECTION OF STRUCTURAL STEEL 
AND MISCELLANEOUS METALS 

This s p e c i f i c a t i o n  relates t o  t h e  t e c h n i c a l  requirements for the furn- 
ishing, f a b r i c a t i o n ,  and e r e c t i o n  of a l l  s t r u c t u r a l  s t e e l  and miscella- 
neous metals. 

C@DES AND STANDARDS 
b '  

Codes, s p e c i f i c a t i o n s  and s tandards  r e f e r r e d  t o  by number o r  t i t l e  
shall f o m  a p a r t  of t h i s  s p e c i f i c a t i o a  t o  t h e  exteat requ i red  by the 
ref ereace8 t h e r e t o .  

A. American I n s t i t u t e  of S t e e l  C o n s t m c t l o n  (AISC) Publ ica t ions :  

S p e c i f i c a t i o a  f o r  t h e  Design, F a b t i c a t i o a  and Erec t ion  of S t r u c t u r a l  
Steel f o r  Buildings.  
and Bridges, Eighth  Ed i t ioa .  

Code of Standard P r a c t i c e  f o r  S t e e l  Buildings 
- 

8. American Nat ional  Standards I n s t i t u t e  (ANSI) Standards: 

B18.22.1-65 (R 1981) Plain Washers 
818.23.1-67 (R 1975) Beveled Washers 

c. American Soc ie ty  f o r  T e s t i n g  and Mater ia l s  (ASTM) Standards: 

ASTM A 36-81a 
ASTM A 53-83 

ASTM A 304-79 

ASTH A 307-84 

ASTM A 323-83 

ASTn A 501-83 

S p e c i f k a t i o a  f o r  S t r u c t u r a l  Steel 
S p e c i f i c a t i o n  f o r  P i p e ,  Steel ,  Black and Hot 
Dipped, Zinc Coated, Welded and Seamless . 
S p e c i f i c a t i o n  € o r  Alloy Steel Bars Subject  t o  
End Ouench Hardenabi l i  t y  Requirements 
S p e c i f i c a t i o n  for Carboa Steel Ex te rna l ly  
Threaded Standard Fas teners  
S p e c i f i c a t i o n  f o r  High-Strength Bol t s  for 
S t r u c t u r a l  Steel J o i n t 3  
S p e c i f i c a t i o n  for Hot-Formed Welded and Seam- 
less Carbon S t e e l  S t r u c t u r a l  Tubing 

D. ' Ametfcan Weldtag S o c i e t y  (Am) Publ ica t ions :  

Specification for Coveted Carboa Steel Arc- 
Welding Elect rodes  
S p e c i f i c a t i o n  f o r  Alloy Steel Arc-Welding 
E ~ e c t r o d e s  
S t r u c t u r a l  S t e e l  Welding Code 

E. Research Council  on Riveted and Bolted S t r u c t u r a l  Joints (RCRBSJ) of 
the En*neering Foundatioa S p e c i f i c a t i o n :  

S p e c i f i c a t i o n  for S t r u c t u r a l  Joints Using ASTM A 325 o r  A 490 Bolts 
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F,  S t r u c t u r a l  S t e e l  P a i n t i n g  Council  (SSPC) S p e c i f i c a t i o n s :  

3 ,  

sP3 Pauer Tool Cleaning 

SBOP DRAWINGS 

A, Shop drawfags shall be submit ted  for approval  in accordance with 
SPECIAL CONDITIONS paragraph: SUBCONTRACTOR'S SUBMITTALS. 

B, The Subcontrac tor  s h a l l  submit c o q l e t e d  and checked shop drawings for 
approval ,  The approval  of  hop drawlngs all be for s ize  and arrange- 
ment of p r t n c l p a l  and auxlliarp mhmbera and s t r e n g t h  of connections 
only, and s h a l l  not relieve the  Subcontrac tor  of the r e s o o n s i b i l f t y  of 
errors, omissions, o r  t h e  accuracy of his own dimensions. 

4. MATERIALS 

A. General. 

Except aa a themr i se  s p e c i f i e d  herein, a l l  m a t e r i a l  s h a l l  coaform t o  
t h e  AISC S p e c i f i c a t i o n  Pot the Design, P a b r i c a t i o a  and Erec t ion  of 
S t r u c t u r a l  S t e e l  f o r  Buildings.  Material shall be new. S u b s t i t u t i o a a  
of materials, sizes o r  shapes shall not be made wi thout  p r i o r  ap- 
prova l  of the Contractor .  - 

B, S t r u c t u r a l  Steel Shapes, Bars and Plates, 

Structural  steel ahape3, bars a4d p l a t e s  shall conform t o  ASTM S p e c i f i -  
cat ion A 36. I 

.I 

C. F ~ t c a t r s .  

1) Standard Threaded Fas teners  

Standard threaded fasteners p h a l l . b c  machine b o l t s  and nuts of the  un- 
f i n i s h e d  type confonninq t o  ASTM S p e c i f i c a t i o n  A 307, Grade A, Plain 
washers s h a l l  conform t o  ANSI 818.22.1-65 (R 1981); beveled washers 
shall conform t o  ANSI B18.23.1-67 (R 197% 

2)  High Strength Threaded Faatenets 

Eigh tensile bolts, mats, and washers. a h a l l  conform t o  ASTM Specifica- 
t i o n  A 325. 0 

Do Filler Metal for Welding S t t u c t u r a f  S t e e l  (ASTH: A 36) 

Welding e l e c t r o d e s  for maaual s h i e l d e d  metal-arc welding shall c o n f o m  
t o  AWS S p e c i f i c a t i o n  fi.1. 

E. F i l l e r  Metal f o r  Welding Structural S t e e l  (ASTM A 304) 

Welding e l e c t r o d e s  f.or manual s h i e l d e d  metal- arc welding shall conform 
t o  AWS S p e c i f i c a t i o n  u . 4 .  
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F. Anchor Bolts .  

Anchor bolt8 s h a l l  conform t o  ASm Spec i f i c a t i on  A 36 and shall be s e t  
t o  t h e  l i n e  grade as d e t a i l e d  oa the design drawings. 

Go P i m .  

Pipe t o  be used f o r  h a n d r a i l s  s h a l l  conform t o  ASTM A 53. 

H. Bar Grating.  

Bat grating s h a l l  be as s p e c i f i e d  on deerign drawings. 

DETAILING 

A. General. 

All d e t a i l i n g  by t h e  f a b r i c a t o r  s h a l l  be i n  accordance wi th  t h e  AISC 
S p e c i f i c a t i o n  f o r  t h e  Degign, F a b r i c a t i o a  and Erection of Sttuctural  
S t e e l  f o r  Buildiaga, Eighth E d i t i o n ,  AWS Dl.1 S t r u c t u r a l  Welding Code 
and ASTH S p e c i f i c a t i o n  A 36. 

B. Connection8. 
- 

1) s t r e n g t h  
. 

Ln the absence of s p e c i f i c  deaign d a t a  concerning the gtresses devel-  
oped, t h e  connect ions ,  e i t h e r  welded o r  bo l t ed ,  s h a l l  be s u f f i c i e n t l y .  

Where con- 
nec t ions  are shown on t h e  des ign  drawings, however, t h e  f a b r i c a t o r  
a h a l l  be governed accordingly.  

.strong- t o  develop t h e  f u l l  s t r e n g t h  of the  weakcat member. 

2) Shop Connectioas 

60 

Shop connect ions  s h a l l  be welded or high s t r e n g t h  bol ted .  .. 

3) F i e l d  Connectiorw 

F i e l d  connections s h a l l  be made with  minimum 3 / 4  inch diameter high 
temile b o l t a ,  except  as othcrosise shown on t h e  drawings. 
aectioaa s h a l l  be considered the b e a r i a g  type with threa& included i n  
the shear plane. 

These con- 

FABRICATION 

A. General. 

All s t t u c t u r a l  steel shall be f a b r i c a t e d  i n  accordance wi th  t h e  AISC 
Specification f o r  t h e  Design, F a b r i c a t i o n  and Erec t ion  of S t r u c t u r a l  
Steel f o r  Buildings, e i g h t h  Edition. 

B. S t r u c t u r e 3  s h a l l  be shop f a b r i c a t e d  so as t o  form assemblies of t h e  
largert p r a c t i c a b l e  size3 e c o n o d x a l l y  mitable  f o r  t r a n s p o r t a t i o n ,  
and p o a s i b l c  t o  be handled and erected .  
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Bolting. 

u g h  attength bolta ahall be tightened to a bolt termha no t  l e m ~  than 
th. proof load gtvea in the ASlM Spcclficstioa for the bolt, Tighten- 
ing rhall be done with properly calibrated wrenchcz~ or by the  
aut mathod. 

Welding. 

A l l  b u t t  welding shall be of the full-peaetratfoa type, either double 
welded or ueldcd against a backing atnxtute. Weld8 bctwcta abutting 
meabet8 at right angler t o  each othar 8 h l l  not be considered aa butt  
weld8 . b ’  

SEOP PINISB 

General. 

Except as otherwise indicated or speciffad, ell rtructural s tee l ,  mis- 
cellancoua metal, and collateral material provided under t h l s  section 
shall be 8hop pafnted. shop painting rjatem sha l l  coasist of surface 
preparatiorr, pretreatment where rpccified, and uhop application of 
prim print .  Coatact rrurfacea t o  be -1dd shall not be  coated within 
3” of the weld, prior t o  veldiag, All operatious required for  shop 
printing ghrll be in accordance .SSPC-PA 1-82 and Scctfoa L l  of th ls  - 
apacif ica t ion. 

Shop P r i m c t ,  - - .. .. ...- 

Surface pteparatioa of structural steel  .ad miscellaneous metal for 
no& painting shall be i n  accordanca with SSPC-SP 3-82. 

All cleaned surfaces shall be prinurd, before deterioration of cleaned 
surface has taken place, v i t h  one ahop coat of Pittsburgh No, 6-204 
zinc chromate or approved equal. 

ERECTION 

General. 

hhs8 othemiaa 8 p e d f l e d  herein, etst t loa  of itntcturaf t c  I sh 
couform with the & U c l b l a  rectioru .of the AISC Specification for the 
Design, Pabticatioa and Erectioo o f  Structural Steel for  Buildings, 
Efghth Edit ioo,  and the AISC Code of Standard Practice for Steel 
Buildingn and Bridges. 

Tespotary Bracing , 

Teqorary bracing shall be u8ed whenever accegaary to support all 
loads to which the stnrcture ntay be arbjccttd, fnduding equipment and 
opetatioa thereof ,  and piles of arrrterials. Such bracing shal l  be l e f t  
La place as tong as may be required for safety,  The various members 
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forming parts of a completed frame Or stmctura after being a88cmbled 
be aligned and adjusted accurately before being fa8teaed. 

welding or bolting shall be done until as m c h  of the  sttucturc as 
wil l  be utiffened thereby i8 ProPerlY aligned. All erection b o l t s  
wed in velded consttuction ahall be tightened securely and l e f t  in 
place. 

NO 

-_ - Field Connections 

Field connectioar shall be made by either b o l t i n g  or welding i n  accor- 
dance vith the design drawings. 

Bolted Connection8 

Bolted counectione shall be tightened to a b o l t  teasion not less than 
the proof load given in the ASTM Specification for the bolt. Tighten- 
ing-shall be done wfth.properly calibrated wrenches or bp the turn-af- 
a t  =thodo 

Welded Conatructioa 

Welding of structural steel work 8haU be done by the shielded m t a l  
arc process in accordance with the American Welding society AWS D1.1, 
Structural Welding Coda, except where directed otherwfre. Qualifica- 
tioo of the welding procedures and welders ahal l  be in rttict aceor-- 
dance with the requiremcata of this code and the Special Conditions. 

The Contractor Will visually check any of the welding at his discre- 
tion and ob8e-e the veld area preparation and the technique apd pct- 
f o m n c a  of each welder. 
compliance with the  stated code, and in particular, t o  aaaurc that the 
velds are free of unacceptable defects, properly contoured and sized, 
and located as specified by the drawingr. 
indicates, the contractor may requite that weld8 be sectioned by chip- 
ping with a mechanical roundToaed.chipping tool. If the quality of 
any welder's work is found to be unsatisfactory, a complete tequalifi- 
cation of the welder may be required. 

The welds shall be visually examined for 

Where visual evidence go 

The Subcontractor shall repair, or correct a8 instntcted by the Con- 
tractor, all velds which do not comply with the provisions of the cou- 
tract drawings and rpecificatioas at  no additional cort to the Con- 
t tact or. 

P ipe  Handrail8 

a. Pipe  handrails shall be of fluah, welded con8tructioa and shall be 
fabricated of steel pipe  section8 as indicated ou the draMngs. 
Material for pipe handrails, includfng sleeve8 shall be utaadatd 
weight (Schedule 40) ateel pipe  cardoming to ASTM A 53, Type E or 
S ,  Grade B. 
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b. J o i n t i n g  of' p o s t ,  r a i l  and corners  s h a l l  b e  one of the  follov- 
i n g  methods: 

1. Mftered and welded j o i n t s  made by f i t t i n g  p o s t  t o  the  top  rail 
and i n t e m e d i a t e  rail t o  t h e  post, mite r ing  the  corners ,  
groove welding j o t n t s ,  and g r i n d i n g  smooth. R a i l i n g  splices 
g h l l  be b u t t e d  and r e i n f o r c e d  by t i g h t - f i t t i n g  i n t e r i o r  
s l e e v e s  no t  less than 6 inches loag, 

2. R a i l i n g s  may be ben t  at  c o r n e r s  in l i eu  of j o i n t i n g ,  providing 
bends are made in s u i t a b l e  j i g s  and t h a t  the  p i p e  i s  not  
crushed. 

C. Randrai ls  s h a l l  be set a c c u r a t e l y  t o  t i n e  with  pos t s  plumb and 
h a n d r a i l s  and i n t e n n e d i a t e  longitudinal members parallel t o  t h e  
s ta i r  o r  f l o o r  l i n e .  Change3 i n  d i r e c t i o n  of the handrails s h a l l  
be made wi th  smooth bends a c c u r a t e l y  formed. 

4 )  Bar Gra t ing  

a. Bar g r a t i n g  s h a l l  be f a b r i c a t e d  t o  the size s t a t e d  on design draw- 
inga. 

b. Maximum clip or weld s p a c i n g  s h a l l  be 3'-0" with  i n d i v i d u a l  sect-_. 
ions of g r a t i n g  having a'minimum of 4 c l i p s  o r  welds, 
be l o c a t e d  so t h a t  t h e  g r a t i n g  doe3 not-"rock" under p e d e s t r i a n  
t raff ic .  

C l i p s  s h a l l  

a 

5 )  Rejection 

All work o r  parts thereof  and materials entering t h e r e i n ,  i n d i c a t i n g  
i r remediab le  o r  injurious d e f e c t s ,  improper f a b r i c a t i o n ,  excessive 
r e p a i r s ,  ox t h a t  i a  not  in accordance with the requirements of t h i s  
s p e c i f i c a t i o n ,  shall be subject t o  rejection. 

. 

9 0  MARKING AND SRIPPING 

A. A l l  s t n t c t u r a l  steel shall be prominently p a i n t  marked for f d e n t i f i c a -  
t i o a  in assembly v i t h  piece marks applied r i g h t  side up on t h e  end 
cot rc8poadiag t o  the left  end of t h e  members shown i n  h o r i z o n t a l  o r  Fn- 
c l i a e d  positiou, and a t  the l o v e r  cad f o r  members t h a t  are shown i n  a 
v e r t i c a l  position. 
such as t h e  web of beams, t o  avoid t h e i r  o b l i t e r a t i o n ,  

The marking3 s h a l l  be p laced in pro tec ted  area3 

B. Markings ou galvanized surfaces s h a l l  be made wi th  a material t h a t  can 
eaaily be removed w i t h  a commercial paint  so lven t  t h a t  dll not damage 
t h e  z i n c  coat ing.  

C. All  b o l t i n g ,  n u t s ,  and washers s h a l l  be shipped p r i o r  t o  or with  t h e  
f i r a t  lot of s t r u c t u r a l  steel. Baseplates shall be shipped with the 
s tee l  r e q u i r i n g  t h e i r  use. 
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0 ,  All mtaf a h a l l  be properly protected and 80 loaded aa to prevent 
d-ge in tranrit. Boltr, nuts, w8rhtt8, etc. shall be packed in 
bomr or kegs, Bevelled Clip8 and other 8mall structure parts s h a l l  
be either boxad or wired together and t o  larger parts. 

10. PIEtD PAINTING 

Field painting shall be performed in accordance with Section 11, 

-- 

. a  
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S.100 - PIPING INSTALLATION 0 GENERAL SECTION 

1. 

2. 

This spec i f i ca t ion  ou t l ines  the  material3 of construction, fabrication, 
and i n s t a l l a t i o n  requi remnts  ntccsaary f o r  i n s t a l l i n g  piping systems. 
The spec i f i ca t ion  $3 compoged of a general  s ec t ion  supplemented by 
subsections. 

MATERIALS 

Unlek otherwise dated on the  drMng3 ,  mater ia ls  s h a l l  be provided as 
spec i f ied  In each individual  subsection included herein. All mater ials  
shall be i n  s t r i c t  accordance with the  requited American National 
Standards I n s t i t u t e  (ANSI) Standards, ASTH Standards, or other approved 
standard6 and spac i f lca t ioas .  
varloua subsections, aud each s h a l l  be i n d i d d u a l l y  tagged and 
i d e n t i f i e d  v i t h  its respect ive V-aumbcr i n  accordance uith paragraph 6, 
Technical Spec i f ica t ioa  5.310. 

All valves shall be as.3pcclfied i n  the 

3. FABRICATION AND IXSTALLATION 

The following d e t a i l 3  of f a b r k a t i o a  and i n s t a l l a t i o n  apply t o  all sub- 
stc t loua  of th ig  spccificatiou. 
be de ta i l ed  wi th in  the various subsections o r  on the drawings. 

Additional requirements, i f  any, w i l l  

A , ,  General 

1) Piping materials, including valvea and fittings, shall be delivered ‘ to  
the  a i t e  in a clean and protected condition. 
valves and flange covers s h a l l  be mdotaiaed i n  place and may be 
removed only ar, ueccmary f o r  cleaning, fabr ica t ion ,  erection, or for 
in8pectioa. 
p i p i n g  materiala and prefabricated p i p i n g  so t ha t  contamination by 
moiaturc, grease, dirt, o r  in ju r ious  foreign matter s h a l l  n o t  occur. 

End seals of pipe and 

Care shall be exercigcd i n  the handliag and storage of all 

2) Piping 8pecif ied ou the  drawing3 shall follow the routing shown on the 
drawings. 
on the drawings and t o  suit f i e l d  conditions,  and It shall be ca re fu l ly  
worked i n t o  place without forc ing  or springing. 

The p i p e  shall be cut accurately t o  measurements gpecffied 

3 )  Below ground piping spec i f ied  on t h e  drawings shall follow t h e  route 
specif ied.  
a minimum clearance of one foot between ptpe  surfaces shall be main- 
tained. 
chemical, or radioact ive l i qu id  waste lines, they shall be encased in 
coocretc or provided with spec ia l  p ro tec t ion  as shown on the  drawings. 

A t  points  where lines being i n s t a l l e d  crom exis t ing  lines, 

Where potable water l i n e s  c ross  or pass close t o  sanitary, 
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4) Pip ing  and tubing paaging through f loors ,  valls ,  and ce i l ings  shall be 
prodded w i t h  p i p e  sleeve8 of sufficient u i z t  to a l l o w  1/4-inch annular 
clearance around the pipe or pipe i n a u l a t i o t ~  

5 )  Where underground Lines paea through walls, s imi la r  sleeves s h a l l  be 
u a d  but a h a l l  be of s u f f i c i e n t  diameter t o  allow l/Z-iach annular 
clearance. sleeves s h a l l  be f l u s h  with walls and cei l ings but 
shall extend 3 inches above the  f l o o r  surfaces ,  unless otherwise 
spec i f ied  on the  drawing3 

6 )  The i n t e r i o r  o r  exterior surfaces of a l l  piping s h a l l  b e  kept  clean a t  
all times, Pipe shall be free of f i n s  and burrs and shall be cleaned 

Specif icat ion 5.310. 
. i n  accordance with cleaning procedures spec i f ied  in Technical 

7) Flanges, uniong, and valves shall be i n s t a l l e d  a8 specif ied and s h a l l  
be located where they wi l l  be access ib le  a f t e r  e tect ioa.  

8) 
. pressure described. 

Valves s h a l l  be properly packed and msde lcak-proof under the t e s t  

9) Valves which are t o  be soldered, brazed, or welded shall be disassem- 
bled p r i o r  t o  heating. Valves s h a l l  be allowed t o  cool, s h a l l  be 
cleaned i f  necessary, and s h a l l  be reassembled. 

8. Cutting 

Pipe and tubing shall b e  cut  accurately t o  measurements as  specified on 
the draorings and t o  s u i t  f i e l d  cbndltfons. Tube or  p i p e  cu t t e r s ,  o r  
other  methods approved by the  Contractor,  s h a l l  be ueed; and a l l  cuts  
shall be reamed t o  remove burrg. Any objectionable defects  s h a l l  be 
removed by aaachining, chipping, o r  grinding. 

C, Bending 

1) Change3 of d i rec t ion  should be made by bending, wherever poss fb le , ' i n  
steel, aluminum, copper, o r  al loy pipe and tube, unlesg . spec i f ica l ly  
disallowed i n  the gubacctioas of t h i s  specif icat ion.  

2)  Radius, Beading r a d i i  shall i n  no caae be less than the  minimum 
r a d i i  recommended in the  "Pipe Fabr ica t ioa  I n s t i t u t e  Standard ES3," 
latest edition.' 

3)  Cold Bmdingm Cold 
bending method8. 

4) K e t  Bending. 

bending s h a l l  be done only with approved standard 

a. Eot bending s h a l l  be subject t o  the  l imi ta t ions  of the subsections 
of t h i s  spec i f ica t ion .  

...-.. 
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b. The p i p e  or tube to be bent shall be completely and compactly 
f l l l c d  with dry ,  sulphur-free, high-tcmpcraturc silica sand of a 
suitable grade and fineneas. The' ends of t h e  pipe o r  t u b e  t o  be 
bent ahall be tfghtlp plugged Or capped to confine the sand, 
uection to be bent shall be heated u n i f o d y  and bent to the 
desired coufiguration, cooled, and the sand removed. Bent section 
shall be f r ee  from winkles, f r a t s ,  or humpg. 

me 

Joining Hethods 

Thc following methods s h a l l  be used as applicable t o  t h e  ind lv ldua l  
mbrect~oas of thia specificationo 

Threadin#. 
bending, forging, or heat treating operations. Where threading must  
be performed first, threads ahall be protected during such operations, 
Threads shall conform to ANSI 82.1. P i p e  dope shal l  be applied t o  the  
ta;alc threads o d y .  

Threading of p i p e  shall be done preferably af ter  any 

a. When threading chemically cleaned p i p e ,  use trichlorethane (methyl 
chloroform), inhibited, aa the cutting fluid. 

b. Teflon ribbon, when uacd as  thread dope, shall not be applied t o  
the f i r a t  two threads on p i p e .  

Welding 

a. General 

A l l  welding, gualificatioa procedures, and qualification of ~ 

velderslahall be in strict compliance with ASME Boiler and 
Pressure Vegsel Code, Section Tx, AWS D l O . 9  Standard for  
Qualification of Welding Procedures and Welders for P i p e  and 
Tubing, and applicable ANSI Code for Pressure Piping. A l l  
welding procedures and welders' qualifications shall be ap- 
proved by the Contractor before vork is started. Each welder  
shall be assigned an ideatiftcatioa uumbct, letter, or symbol 
which shall be used to  identify h i s  work when specified in 
applicable codes, standards, 'or spccificatioas. 

(2)  1uI welda are rubfcct t o  iaspcctioa by the Coatractot. The 
Contractor reaemea the right t o  accept, reject, or demand 
removal of weld, which are i n  v io la t i on  or believed to be in 
violation of these specif ications.  Welders performing welds 
found to be unsound shall be subject to appropriate retest  
ptovlstow of the ASME Boiler Code or other applicable stan- 
dards. 

( 3 )  U d e r s  otherrise speciffed on the drawings, l i n e l t p  clamps 
shall be used for fabrication of all p i p e  6 inches and larger 
with 15 p s i g  and higher working ptesaure, and on a l l  p i p e  12 
inches and larger regardless of prz9aure. On p i p i n g  s izes  18 
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inches and smaller, outs ide  clamps shall be wed.  On sizes 20 
inches through 36 i n c l w ,  i na ide  clamp8 s h a l l  be used, except 
a t  such l o c a t i o m  a8 f i n a l  t i e - in  where the ins ide  clamps 
cannot be removed from the  pipe. In these  locat iong,  outside 
c m a  s h a l l  be permitted. For plplng l a r g e r  than 36 inches,  
internal hydrau l ic - fack8  s h a l l  be used with s u i t a b l e  bearing 
pad8 t o  prevent damaging the pipe.  

(4) Socket weld j o i n t s  e h a l l  be assembled so t ha t  t he  space 
betvetn  t he  end of the  pipe and the  bottom of the  socket is no 
Iesr than l / lb-inch o r  no more than l/8-inch0 

( 5 )  Welded branch connectiona t o  headers shall be made by the use 
of welded o u t l e t  f i t t i n g s ,  such as reducing tees, weldolets,  
eockolets ,  and th r eado lc t s ,  as.shown on t he  drawings i n  com- 
pl iance  v i t h  t he  ANSI Ccode f o r  Pressure Piping 831.1.0, 
paragraph I27 0 4 . 8 .  

( 6 )  Welded mi te r  bends s h a l l  not be used unless  ao spec i f ied  on 
t he  drawings. 

( 7 )  Backup rings shall not be used unless  spec i f i ed  on the dtaw- 
ings. m e n  required,  backup rings shall be of the  g ize ,  type,  
and material spec i f ied .  CRC Croee In t e rna t iona l ,  Post Off ice  
Box 3227, Roustoo, Texas 77001, manufactures equipment t h a t  - 
is acceptable  - fo r  t h i s  work. 

b. Welding Rods and Electrodes  

(1) All bundles, boxes, o r  kegs i n  which rods and e lec t rodes  are 
del ivered  s h a l l  be legibly marked vith the  fo l lov lng  
infornration: 

Classif ication 
Trade des igna t ion  
Maauf acturer ' s name 
Standard s i z e  and length 
Heat number 

All welding rods shall be i d e n t i f i e d  wi th  a t  leas t  one imprint  
p e t  rod showing the AWS c l a s ~ i f i c a t i o n  number in accordance 
with AWS AS. 1( 15) 
over i n  diameter shall be marked or stamped v i t h  pos i t i ve  
identification mark8 at  intemals of not more than 18 inches. 
Such marb shall be c l e a r l y  d i s t inguishable  and s h a l l  include 
the clasalfication number of t he  welding rod and the  trade 
designat ion of t h e  manufacturer. 

In addi t ion ,  welding rods 1/8-Fnch and 

( 3 )  Welding rods and e lec t rode3  s h a l l  be stored, handled, and 
ldentified at a l l  timea t o  assure  the  use of the  proper  weld- 
ing rod i n  a welding process. 
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C. Welding Standards. Welding procthrca and welders' qualifica- 
tioas f o r  the variow catban uteal and nonferrous service p i p i n g  
rystema l i s t e d  in Table A 8 h d l  be in accordance w i t h  the  appl i-  
cable Welding Specifications specified. 

. 



TABLE A 
WEUING SPECIFICATIONS 

Technical 
Specifications 

9.130 

5.136 

CARBON STEEL 

Service 

Sul fur ic  Acid 
(90% and up) 

D r y  Compressed Air, 
Plant and Inatrumeat 

5.128 

4 )  Flanging 

Nitric Acid, 
Process Fluids 

PIPING 

Welding Procedure 

The following procedures apply to 
all aervices shorn at the left. 

For grooved butt welds on pipe and 
fitting8 1 l/Z-inches and smaller, 
and fillet welds on socket weld 
fittings 3/8-inch and smaller, use 
Oxyacetylene Welding or Gas Tunp 
sten-Arc Welding. 

For grooved butt velds ou p i p e  and 
fittinge 2 iaches and larger; 
fillet wclda on socket weld fit- 
tings 3/4-inch and larger; and - 
fillet wdda on a l l  s i ze3  of slip- 
on flanges, wcldolets, sockolets, 
and threadolets; use Shielded 
Metal-Arc Welding of Stee l  w i t h  
Combination 6010 and Low Hydrogen 
Electrodes or Gas Tungsten-Arc 
Keldfag. A minimum of two passes 
shall be used on all fillet welds. 
A 1/8-inch electrode must be used 
for a l l  passes on 3/4-inch socket 
weld fittings. 

The first pass for grooved butt 
welds on pipe and fittings 2 
inches and larger may be made wi th  
Gas Tungsten-Arc Welding. 

A l l  welds shall be made w i t h  Gas 
Tungsten-Arc Welding Process for 
Chromium Nickel Stainless Steel 
Materials. 

a. Where steel flaagea mate vith cast i r o n  flanged fittings, 
valves, or equipment, they shall be provided wi th  flat faces 
and full fact~gaskcts. 
i ron  PLanges. Flat r ing  type gaskets shall be used between 
steel flanges equipped with raised serrated faces. 

Provide f u l l  face gaskets between c a s t  

5-6 



b, Flanges shall be made UP v i t h  net t ing  face in a plane that 
exhctly perpendicular to the axis-of the p i p e .  Upaa erection, 
flanges s h a l l  be SO positioned in totatioa that the bolt holes 
shall straddle the vt t t i ca f  flange ccntcr1inc. A l l  gaskets 
ah.11 evenly centered between the flange faces v t t h  r i n g  
garrbts engaging fullp upon raised face flanges. 
flaageg aha11 mate fluah and tme, oad the bolts shall be 
tightened uniformly t o  draw the flanges evenly and firmly upon 
the gasket. 
erature thread compound prior to  inrta l la t ion ,  
the bolts shall extend through nutr by a t  Least oue full 
thread, 

The meeting 

A l l  bolt threads dual1 be coated wtth  high temp- 
When made up, 

S )  Joining C a s t  Iron B e l l  and Spigot P i p e  

a,  Jo ints  ahal l  be f i d y  packed with the type material spec i f ied  
in the a u b ~ e c t ~ o a 8  of t h i s  s p a t l f ~ c 8 t i o a ,  The remaining space 
shall then be f i l l e d  with molten lead at the proper temperature 
and, when cool, caulked t'o a thoroughly compacted water-tight 
jo in t ,  
torch before the lead i g  pouted, 

In cold weather, the hub8 shall be preheated v i t h  a 

b. Threaded pipe  which is to be connected to  calrt iron s o l 1  piping 
- ahall'havc a ring of h U - c a u p l i n g  screwed OQ to fonn a spigot 

end. 

C .  For so i l  pipe, the space filled vith lead sha l l  not be less 
thn 1 inch deep; and the surface of the lead shall not be more 
than 118 tach below the rlnr of the hub. 

d, Pot water p i p . ,  the space for leading shall not be less than 
2 1/4 incher, in depth for p i p e  having a nominal diameter of 20 
inches or Icsu; 2-112 inches f o r  24-inch, 30-inch, and 36-inch 
pipe;  and 3 inches f o r  p ipe  larger than 36 inches. Haximum 
j o i n t  deflcctlon shall not exceed figurea shown in Table B. 



TABLE B 

LIMITIING FACTORS 

Bell and Spigot Pipe Mechanical Jo in t  Pipe 
&&mum Def l e c t i o a  HaxhuPr Deflection 

in Inche8 with in Inches with 
Nominal J o i n t  Pipe Lengths of Size of Bend i n  Oac Pipe Lengths of 

18 f t  Pipe Dia. Opcninq 12 f t  - 18 ft Pipe J o i n t  Angle 12 ft - - 
3 0 .43  14 .a 22.2 3 a.-.ia' 21 31 
4 0.41 11.1 16.7 4 8.40'  2 1  3 1  
6 0.S8 11.1 16.7 6 7 O -  7' 18 27 
0 0.62 9.7 14.6 8 . 5'021' 13 20 
10 0.7s 9.3 14.0 10 5'021 ' 13 20 

1. Jo in t  opening not t o  exceed 0.75 inch. 
2. Caulking gpacc a t  fact of b e l l  t o  be not less than 0.25 inch i n  width.  

6 )  Mechanical J o i n t s  

a. The ef fec t iveness  of the  mechanical joints depends g r e a t l y  on 
the  care and ins ta l la t ion  of t he  rubber gasket 'seal. When this 
type of joint 1s used, the  following procedure s h a l l  be 
f o l l w e d  : 

b e  All gutfaces t h a t  are or will be i n  coatact with the  ntbber 
-g.rket s h a l l  be thoroughly vire btuahed just  prior t o  assembly, 
The main putpoem of this operat ion is t o  rewve a l l  looec rust, 
scale, or other  foreign material .  A l l  surfaces tha t  are or 
w i l l  be in contact with the  gasket shall be lubricated with a 
so lu t ion  of clean, soapy water. 

C .  The follower gland shall be i n s t a l l e d  on the sp igo t  end of the  
pipe and shall ba followed wLth the gasket. The spigot end of 
t h e ' p i p e  shall be bottomed in the socket and s h a l l  be properly 
centered t o  proAde an annular space t h a t  w i l l  be approximately 
equal at all point3 around the circuarfercnce of t h e  p ipe .  The 
gagktt a h a l l  be seated i n  its proper place, and the  follower 
gland shall be brought up t o  the flange of the  socket, maintafn- 
ing appto~dmate lp  the  same distance between the  gland and the  
flange of the  pipe  a t  all poin ts  around the socket. 
shall be inser ted  in the  properly spaced holes,  and each nut 

The b o l t s  

* a h r l l  be mn up hand t igh t .  

d o  The following size wrencheg and torque in Table C s h a l l  be used 
t o  tighten the  nuts. 
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TABLE C 

Pipe Size Bolt Diameter Wrench Length Range of Torque 
(inches) (inches) (inche8) ( foot  pounds) 

3 5/8  a 40-60 
4 - 24 314 10 60-90 

e. Bolts sha l l  be tightened by drawing up on opposite pairs 
beginning at the bottom, then the top, the sides, and lastly 
the remaining bolts. 

f ,  The cycle of tightening the bolt8 shall be repeated until all 
bolts are within the allowable torque range, 

8 .  If effective sealing is not attained at the maximum torque 
indicated, the joint shall be disassembled, thoroughly cleaned, 
and then rea~aemblcd, Overatreaaing the bolts in order to 
effect a seal shall be avoided. 

Em 

F. 

7) Solvent Welded Jointa. Solvent welded joints in plastic piping 
shall b a joined as specifled in sub8cctionrr. 

Tolerance - 

The tolerance on overall dimmaions of all shop-fabricated piping shall 
not exceed 2 1/8-inch. - 

Hangers and Anchors 

In general, the location and design of pipe  hangers Kfll be shown on 
the drawfngs. 
not' be shown. The Contractor shall then provide suitable hangers 
selected from those shown on the drsvingg. 

Ia some case1 for pipe  2 inches and smaller, hangers may 

The locatiou and dcaign of anchors shall be as shown on the drawings. 

The location and spacing of hanger3 shall be such that the piping or 
tubing I s  held in poaitioo without suaylng, vibrating,  or sagging 
excaarively. Spacing ahall not exceed maldraum spans shown on drawings, 

When atrpporting p i p e  which is subject to  thermal expansion, hanger rods 
dial1 be act at a slight angle so that when pipe expands the rods w i l l  
be pluaib. 

All horizontal mns of cast iroa and high-ilicon cas t  iron hub and 
spigot drain pip ing  ahall be supported at  maxiarum intervals of 5 feet, 
or at each hub, if hub i n t e m a l s  do not exceed 5 feet. 
v i s e  specified on the drawings, use adjustable c l e v i s  hangers. 
drawings for  typical method of fastening hanger rods to the- b u i l d i n g  
structure. 

Unless other- 
See 
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G. Laying Underground Piping 

1) Detai led  requirements for excavat ion,  b a c k f i l l ,  and grading shall be a3 
outlined in Techical S p e c i f i c a t i o n  3.133 "Earthwork for Utilities." 

2)  Thr d i t c h  a h a l l  be cleaned of d e b r i s  and o t h e r  f o r e i g n  matter i m e d i -  
atel7 before  t h e  p i p e  is lowered i n t o  t h e  d i t ch .  Where the  d i t c h  is in 
rock,  gravel, or like material, it s h a l l  be padded by f i l l i n g  with 
a u f f i c i e a t  e a r t h  t o  form a c u 8 h i 0 ~  ou t h e  bottom o f . t h e  d i t c h  before 
the pipe  is lowered. 

3) Coated Piping.  The pipe  s h a l l  not be lowered into the  d i t c h  before  
The pipe  s h a l l  be lowered Into t h e  ditch t h e  coa t lng  has hardened. 

without  unneceseary s t r a in  80 that t h e  p ipe  is centered i n  the  d i t c h .  
Only approved equipment shall be used t o  handle and lap t h e  pipe. 
Chain or wire rope slings which may damage t h e  c o a t i n g  o r  beveled ends 
of pipe  shall not be used. 

Before b a c k f i l l i n g ,  t h e  l i n e  s h a l l  be inspected  t o  make sure t h a t  i t  
lieu evenly on t h e  bottom of t h e  d i t c h ,  that no d e b r i s  is p r e s e n t ,  and 
tha t  j o i n t 3  a te  not covered u n t i l  t e s t a  are completed. P ro tec t  coated  
pip ing  dur ing  backfilling by e i t h e r  hand p l a c i n g  selected earth, free 
from rock or o t h e r  injurious materials, around t h e  p ipe  t o  a minimum 
depth  of 12 inches  above the pipe  top s u r f a c e ,  o r  wrapping the p i p e  
with 1/4-inch minimum t h i c k n e s s - a s p h a l t  impregnated f i b e r  wrapping; and 
hold in p l a c e  w i t h  banding cfampa. 

4 )  

R. Blanking off  I s o l a t i o n  Valves 4 

Valved connections provided on headers  o r  branch l i n e s  f o r  f u t u r e  
connections o r  exteasiorw shall be blanked off  aa follows. 

I >  Flanged Valves. I n s t a l l  a b l i n d  f l ange .  . -  

2)  Threaded or Socket Weld V a l v e s  Ins ta l l  a 4-inch nipp le  and screwed 
p ipe  cap, 

3 )  Solder Type Valves. 
b r a s s  p ipe  cap. 

Install a coppet-to-MPT adap te r  and a screwed 
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1. 

2. 

5.107 - TRIN W A L L  STAINLESS STEEL SYSTEHS- 
CBEMfCAL DRAINS AND VENTS 

S e a V f C E  RATING 

Merfmum Ptcsaure: 15 p s i g  for  Chemical Drains and Vents 

Haxlmum Temperature: 150.P for Chemical Dtaias and Vents 

HATERIALS AND EQUIPMENT 

The material l i g t  of th i s  ~spec i f icat ioa  ii comprehensive in nature. It 
is not intended that a l l  material8 l i s t a d  vlI1 necessarily be required, 
but that those requited for the vorlc shall be selected from this 
l i a t ing  unlcgu othewira  shown on the d r d n g a .  

A o  Codes 

Where details of fabticatioa are not shorn ou the drawings or specified 
i n  this or *other speciffcationa, fabrication shall be i n  accordance 
with the applicable requiremtats of ANSI 831.3, "Code for Pressure 
Piping, C h d c a l  Plant and P e t r o l e u m  Refinery Piping." 

B. Materials 

_ -  
Item Size ( i n d o )  

4 

Pipe 6" 

Pipe  6" 
Pitting8 

Unions 6" 

Flanges 6" 

Gaakets Vent Service 

Bolts and &ts 

'Snccificat ioa 

Stdnlcaa  steel, Type 304L, Schedule lOS, 
MTM A 312 seamleas or welded or ASTM A 
358, Class 4 ,  welded. 

Wrought stainless steel, Schedule 1OS,  
AS= A 4 0 3 ,  Grade WP-304L o r  WP-W-304L7 
butt weld end8, ANSI B16.9. 

the flanges.  

Stainless steel, Type 304L, s l ip -on  or 
veld neck, ASRI A 182 and ANSI B 1 6 . 5 ,  
130 Ib standard. 

RTFE, ring type, 1/8" thick 

Semifinished regular hex head cap screws 
(bolts), Type 304 stainless steel ,  ASTM 
A 193 Grade B8, NC thread, with semi- 
finished regular hex head nuta, Type  303 
stainlcsa steel, ASTM A 194 Grade 8 F ,  
NC thread. 
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C, A requirement for material p883hlg MTkf A 262 Practice A (oxalfc acid 
teat) or Practice C (nitric acid te8t) i r  not required unlcar ind ica ted  
on the drawings or bills of material. 

30 PIPING FABRICATION AND INSTALLATION 

Piping fabrication and installation 3hall be as specified in Technical 
Specif icatioa No. 5.100. 

CLEANING 

Cleaning a h a l l  be arr specified in Technical Specification No. 5,310 

5,  TESTING AND INSPECTION 

Testing and inspectioa shall be aa upecificd. in Technical Specification 
No, 5.410, Class A for  lab vacuam, Clam B for demineralized and dis- 
tilled water, and Claaa c for chedcal  drain.. 

All welds ahal l  be visually inopccted in accordance with UCN WSO. 
Additional testa and inspections may be indicated on the drawings. 

All weld impaction sha l l  be done by pcr3onoel qualified under the 
proviaion8 of SNT-TC IA and/or AUS.OCI. 

6. IDENTIFICATION OF PIPING AND COWR CODE 
- 

Identificatioa of piping and cof.ot code shall be aa specified in 
Tccknical Specification No. 3.510. 
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1. 

2. 

SEBVICE IUTING 

Maxtntum Pressure - 100 p s i g  
Haximum Temperature - 150°F 

The materials list of this specification is comprehensive in nature. 
It is not Intended that all materials listed will necessarily be 
required, btit that those required for the work shall be selected from 
this listing unlese otherwise shown 00 the drawings, 

Codes 

Where de ta i l s  of fabrication are not shown on the drawings or s p e c i f i e d  
i n  th i s  or other specificatioaa, fabrication shall be in accordance 
wfth the applicable fabricatioa requirements of ANSI, "Code f o r  
Ptcgsurc Piping, 831.3, Petrolcum Refinery Piping." 

Hat erials 

Item 
1 Tubing 

(Soft Drawn) 

Tubing 
(Hard (Drawn) 

Compraarioa 

Size  (incl.1 . S p e c i f  icatf on3 

114" OD x Copper No, 1 2 2 ,  seamlest~,  per A S ' M  
00030" w d l  B 280, with the following excep- 

318" OD x annealed temper with grain size no 
0.032" W a l l  lcsu than 0,015 mm nor greater 

than 0,040 mm. 

tions: tubing shall be l i g h t  

114" OD x Copper No. 122, seamless, hard 
0,025" Wall drawn, ASTH B 75, in straight 1 

310" OD x 
length80 

00032" W d .  

Bra88 , Parker 'Intru-Lak, Ms-07-AJ-3 

Tubing supports or tube racks 
shall be-of the size and type 
specified on the drawings.  
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C ,  Valves 

Service 
S h t - O f f  

Globe 

Globe 

2, 

Valve Make and Figure Materials Type of 
Site ( inc l . )  Number Number Body T r i m  Ends 

1 / 4 "  

3/8" 

V-6193 Rake 3211G4B 

V-6193 Hoke 3312G6B 

TUBING FABRICATION AND INSTALLATION 

Brs Buna N Compression 
Ot 
Tcf Ion 

Brs Buna N Compression 
or 
Tef loa 

U d e s a  otherwise specif ied,  e i ther type of tubing and fittings may be 
used , 

Fittings shal l  be minimized by the use of bends where practical, 
fittings are required for racked tubing, they shall be grouped together 
to aimplify sys tem leak tes t ing ,  

When 

All exposed and concealed tubing shal l  be run in hotizoatal and 
vert ical  planes. A l l  horizontal lines s h a l l  be parallel  to the 
building walls and partit ioas.  

. 

Silver soldered joint3 shall be used, when specif ied on the drawings, 

All other de ta i l s  of fabrication and irmtallation shal l  be as specified 
i n  Technical Specification Number 5,100. 

4, 

Cleaning shal l  be as specif ied in Technical Specification Number 5.'310. 

TESTING AND INSPECTION 

Testing and inspection shall be as specified in Technical Specification 
Number 5.410, Clase A. 
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1. 

2. 

A. 

B. 

I 

- -  

3.128 - STAINLESS STEEL SYSTEXS, HIGX OUALITY 
(NITRIC ACID, URANIUM PROCESS SYSTEZIS) 

SERVICE RATING 

Haximum Pressure - 150 p s i g  
Temperature Range - 32'P t o  40OoP 

MATERIALS AND EQUIPMENT 

The material l is t  of t h i s  s p c c f f i c a t i o a  1s comprehensive i n  nature. It 
is not intended t h a t  a l l  materials l i s t e d  rl11 necessarily be reau i red  
but that those  requ i red  f o r  t h e  work shall be s e l e c t e d  from this list- 
ing u n l e s s  o the rwise  shown on t h e  drawings, 

Codes 

Where d e t a i l s  of f a b r i c a t i o a  a r e  not  shoun on t h e  drawings o r  s p e c i f i e d  
in t h i s  or other s p e c i f i c a t i o n s ,  f a b r i c a t i o n  shall be i n  accordance 
w i t h  t h e  a p p l i c a b l e  f a b r i c a t i o n  requirements of ANSI 831.3, "Code for 
Presrure  Piping, Chemical P l a n t  and Petroleum Refinery Piping." 

Materials 

All s t a i n l e s s  s teel  tubing,  p ipe ,  weld end f i t t i n g s ,  and f l a n g e s  s h a l l  
have a carbon c o n t e n t  not cxccediag 0.030% (0.040% € o r  tubing legs 
than 0,500" 0.0. or.0.049" wall thickness) heat aaalyais and s h a l l  meet 
the added requirements  s p e c i f i e d  i n  S e c t i o n  2.D through 2.C of this 
s p e c i f i c a t i o n .  

- I t e m  Si te  ( i n c l )  S p e c i f i c a t i o n s  __ 

- Tubing 3/8" t o  314" Stainless s t e e l ,  Grade TP 304C, 
seamless, ASTM 213, wall th ickness  
au i n d i c a t e d  on the drawings. 

Pipe 

Tubing 
F i t t i n g s  

Pipe 
F i t  ti ngs 

112" t o  3" 

To 314" OD 

112" t o  3" 

Staialesa steel, Grade "P 304L, 
Schedule 40S,  s e a d e s s ,  ASTH 
A 312, 

S t a i n l e s s  a t e e l ,  Grade 316, com- 
prcsuion type ends , Roke "Gyrolok ," 
o r  Crawford "Swagelok, *' 

Wrought s t a i n l e s e  steel ,  Schedule 
40S, ASTM A 403 Grade WP 304L o r  
UP- W 304L, b u t t  weld ends, pet 
ANSI 816.9, 
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Specifications 

011. flanger. 

112" t o  35 Stainlea8 rrtcel, Grade W-304t, 
welding neck, ASTH A 182 a d  
ANSI Blb .S ,  1%) lb standard. 

RTFZ, I/&-Fnch-thick, ring type. Cuketa 

V a l v e  Stem 118" and up 
Packing (for 
repacking only) 

Tpt, chevron type. 

m. V a l v e  Baanet 
Gerkrtr (for 
replacement) 

Regular hex head bolts, Type 304 
8 t d d e r 8  8tee1, A 193, Grade 
88,  UNC thread, orith regular hex 
mati,  Type 303 s taidcar steel, 

' 

ASTH A 194, Grade 8F, NC thread., 

Bolta and Nuts 

C. Valves 

All valvea ahall meet the added require-nts specified i n  Section 2.D. 

Valve Make and Figure 
Serdcc Size (incl.) Number Number 

Material Type of 
Body Trim Ends 
1 

Shut iof  f 

316SS RTFE/ Flanged B a l l  1" t o  3". v-1182 ~ p ~ i i o  a7-tox- 
02-13 

Plug 3" V-6246 Xomox Cotp. ' 

Figure 67 
(1/2"-3") ' 

Figure 47 VEG 
( 4"-6" 1 

316SS TFE Flanged 
S lccve 

Check . - 
3 l6SS 3 16SS Flanged swing 1" t o  2" V-1101 Cooper 31s 

3-16 



Material  Requirement3 - General 

A l l  material s h a l l  be degresaed, clean and free from scale. Haterial 
containing water soluble  chlor ides  s h a l l  not come in contact with the 
material o r  3hall be .removed before subsequent operations involving 
heat ing.  

Examinations and Tests 

Suacept ib i l f tp  t o  Intergranular  Attack 

A l l  pipe and flanges shall pas8 a t e r t  f o r  8usccp t ib i l i t p  t o  i n t e r-  
granular a t t ack  i n  accordance with A S R i  A 262 Prac t ice  C ( n i t r i c  acid 
t e a t )  aa followa: 

a. A specimen s h a l l  be taken fro= each l o t  of material. The term 
" lo t"  s h a l l  be as defined by the ASTH specification referenced. 

b, The specimen a h a l l  be 8cnsitized by heating f o r  oue hour a t  1250°F 
+ 1O.P and water quenched, 
0 

C .  The specimen shall then  be subjected t o  the nitric acid t e s t , '  ASTH 
A 262, Prac t i ce  C. 

The n i t r i c  acid tes t  shall cotmist i f  s u b j e c t i n g  a specimen t o  five 
48-haur boiling perloda. 
periods sholi not exceed 0,0020 lnchca per month. 
rate f o r  each t e s t  period s h a l l  be reported. 
the t e a t  dm11 be acceptable; material which f a i l s  the t e s t  shall 
be rejected. 

d .  
The average corrorioa rate for the  f i v e  

The corrosion 
Material which passes 

e, The r e s u l t s  of the corrouloa test(r) shall be submitted t o  the' 
Company. 

Ultrasonic Exadna t ioa  

Each tube and p l p e  rhal l  be u l t r a s o a i c a l l p  examined in the two circum- 
f e r e n t i a l  and axial d i r s c t i o a s  in accordance wtth ASTM E 213 wlth Cali- 
bration reference specimen8 as required in S u h e c t i o a  17.3 of AS'M 
A 635. 

t iquid Penetrant E%aminatioa 

Each f i t t i n g ,  flange, and valve body shall be l iqu id  penetrant examined 
in accordance wtth Article 6 of the  ASME B and PV Code, Section 5 with 
acceptance standard3 as gtatcd i n  Subrectioa 15.3 of ASTM A 652. Weld- 
ing or.tenair welding of the valve body i a  not acceptable .  

s-17 



Certified Data: Kanufacturer's Certified matet i81  t a r t  reporta, and reports 
of required inapectioas , examinations , and teats are required from the  am^- 
facturar for all valvcn. 

Po Markings 

1) pipe ,  fittings, flanges, and valves shall be marked with the appropri- 
ate M'M matkings, the heat number, and, in addition, all pipe and 
tubing shall be continuoualp nmrked per Federal Standard 183. 

2) The following additional electro-etch marking will be performed at 3- 
foot Intervals on all tubing and pipe by the Contractor: 

Inrpection Request (1 .R. ) Number 
ASTM Dc8ignatioa and Grade 
Size  and Schedule or Wall Thickneat3 

and all fittings, flanges, and valves will be electro-tch marked with  
the inapection request ( 1 . R . )  number and A S R i  designation and grade, 

G e  Certified Data 

Manufacturer's certified material teat reportrr, conformlag to Section 
20 to ASTM A 530, and report3 of required inspections, examinations, and 
testa are required for all stainless steel pipe, fittings, flanges, and 
valve3 . -  

PIPING FABRICATION AND INSTALLATION 

Piping fabricatioa and instillation shall be as specified in Technical 
Specification S o l O O e  Identification shall be maintained on all matc- 
rials for traceability, Pipe  markings ( 1 . R .  No., ASTM designation, 
gizc, and schedule or wall thickness) shall be transferred by efectro- 
etch marking onto any length of pipe to be cut prior t o  the cutting 
operation to ensure that each length of p i p e  bears the markings. 

Cleaning shall be as specified in Technical. Specification No, 5.310, 

5. TESTING AND INSPECTION 

Testing and inspection shall be as specified in Technical Specification 
No. 5.410, Clasa A. 

All bends i n  pipe shall be 100 percent Liquid Penetrant examined in 
accordance w i t h  W51. 

A l l  welds will be visually examined, all f irst  pass and completed w e l d s  
shall be Liquid Penetrant examined and all butt velds shall be 
radiographically examined in accordance with ASTM Boiler and Pressure 
V e s u e l  Code, Section IX, AWS D10.9 Standard f o r  Qualification of 
Welding Procedures and Welders for Pipe and Tubing, and applicable ANSI 
Code for Pressure Piping. 
the repairs inspected and re-examined. 

Unacceptable defects shall be repaired and 
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All weld inupcction s h a l l  be dono by pergome1 qualified under t h e  
ptovisioas of SNT-TC LA and/or AWS.QCI, 

60 IDENTIFICATION OF PIPING AND COLOR CODE 

Identification of pfping and color  code shall be as s p e c i f i e d  in 
Technical Specification s051O0 

L 
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5,130 - SULFURIC ACID 
(CONCENTRATION, OVER 90 WEIW PERCENT) 

1. 

2. 

SERVICE RATING 

Haximum Pressure - 150 ps ig  
Haximum Temperature - 100°P 

MATERIALS AND EQUIPMENT 

The material l is t  of t h i s  s p e c i f i c a t i o n  is comprehensive i n  nature. It 
is not intended t h a t  a l l  materials l i s t e d  w i l l  necessar i ly  be required,  
but that those required f o r  the  vork shall be se lec ted  from this l ist-  
ing, unless  otherwise shown on t he  drawings. 

. 

a. Codes. 

Where d e t a i l s  of f a b r i c a t i o a  arc not shown on the  drawings o r  
spec i f i ed  i n  t h i s  o r  o ther  spec i f i ca t i ons ,  f ab r i ca t i on  shall be i n  
accordance with the  appl icab le  f a b r i c a t l o a  requirements of t he  
ANSI, "Code f o r  P-cssure Piping, B31.3, Petroleum Refinery Piping". 

b. Materials. 

Itan - 
P i p e  To 3" 

. . .  Spec i f ica t ions  -- -.- 

Steel, seamless, Schedule 80, ASTM 
A 106, Grade 8. 

F i t t i n g s  To 1-1/2" Steel ,  3000 lb, ASTM A 105 o r  
A 181, Grade 2,  socket weld ends, 
ANSI Bt6.11. 

2" t o  3" 2. Steel,  seamless, Schedule 80, ASTM 
A 234, Grade WPA o r  WPB, but t  'weld 
ends, ANSI B16.9. 

Flanges 

Unions 

Dope 

Gaskets 

112" t o  314" Steel, 130 Ib, socket type, ASTM 
A 105 o r  A 181, Grade 1,  pe r  ANSI 
B16.5. 

1" and over Steel,  150=lb, s l ip-on  o r  welding 
neck, ASTM A 4 0 5  o r  A-181, Grade 
1, p e r  ANSI B16.5. 

N1 Uue ffangw. 

Pipeti te-Stik* o r  Teflon ribbon 
thread s ea l an t ,  Pennaccl, o r  
Scotch brand. 

Teflon o r  Garlock 901 blue 
asbestos, 1/8 in. th ick ,  ring 
type. 
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Item - SPecifications 

Tefloa or blue asbestos,  Valve Stem 
Packing 

Steel, heavy hex or square head 
machine b o l t s  w i t h  a e m i f  i n i s h e d  
heavy hex u u t s ,  ASTM A 307, 
Grade 8. 

Bolts & Nuts 

F l e x i b l e  Roae 1-1/2" Uairoyal H-100 or approved equal. 

* As manufactured by Lake Chemical Company, Chicago, l h n o i s .  

C .  Valvee. 
\ 

W e  and Figure Material Type of Valve 
Number S t m i c e  S i z e  ( i n c l . )  

Shut-of f 

Gate 112" t o  3" 

Bal l  1/2" to 3" 

Check 

Sdng 2" 

- _.  - 

- 

. Number Bodp_ T r i m  Ends 

TPE and Flgd 
A l l o y  20 

V-835 

V-3 3 2 

Aloyco 117TPG Alloy 20 

Flgd Coatroaaatics Alloy 20 TFE 

V-362 TFE and F l g d  
Alloy 20 

PIPING FABRICATION AND INSTALLATION 

Pip ing  fabrication and installatian shall be as specified i n  Technical 
Specification No.  5,100. 

CLEANING 

Cleaning sha l l  be aa specified i n  Technical Specification No. 5.310. 

TESTING AND INSPECTION 

Testing and inspcctioa shal l  be as specified i n  Technical Specification 
No.  5.410, 

I D ~ W I C A T I O N  OF PIPING AND COLOR CODE 

Tdcntification of piping and color code s h a l l  be as  specified in 
Technical spec i f icat ion No. 5.510.  

PAINTING 

Painting sha l l  be  as  specified in Technical Specification No.. 11.430. 

* 
** Use only where R2O is permanently absent. 

V-6422 is for l o w  pressure special  appllcatioa only. 



5,136 - DRY COMPRESSED AIR PtANT AND INSTRUMENT 

1, 

' 2 .  

S X V I C E  RATING 

M d -  Prcauure - 150 p s i g  
Maadmum Temperature - 200"P 
MATERNS AND EQUIPMENT 

The material list of this specification is comprehensive in nature. 'It 
is not intended that a l l  materials listed vi11 necessarily be required 
but that those required for the work shall  be aelcctcd from t h i s  list- 
ing unless othc-se shown on the drawings, 

A, Codes 

Where details of fabricatioa are not shown on t h e  drawings or specified 
in this or other specifications, fabrlcatiaa shall be in accordance 
with  the applicable fabrication requiremcnts of ANSI B31.3, "Code f o r  
Prcraure Piping, Petroleum Refinery Piping." 

B. Materials 

- Item Size (incl) Specifications. -------- . 

112" - 1" Steel ,  welded, Schedule 4 0 ,  ASTM Pipe 
4 A S3a  

P i t  tingg 

Unions 

- Gaskets 

Bolts aud Nuts 

- Air Eoae Couplings 

112" - 1" HI, 150 lb, ASTM A 197, with 
screwed ends, ANSI B16.3. 

112" - 1" MI, 150 lb, ASTM A 197, with 
brass-to-iron seats, screwed ends, 

standard, 
.. dimensions per manufacturer's 

A l l  Compressed asbestos, l /  16-inch- 
thick, rlng type. AS'M F 104 
grade P l M A ,  Sepco Corp. No. 200. 

Tytc-Uuyte, J. C .  whitlam 
Manufacturing CO. 

Steel, heavy hex or square head 
machine bolts with semifinished 
heavy hex mts, ASTM A 307 grade 
B. 

Thiveraal type, cadmium-plated, 
MI, A i r  King hick-Acting, style 

D ~ X O U ~  
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c ,  Valves 

Material Type  of Valve Make and Figure  
Servfce S i z e  ( i n c l , )  Number Number 1 Bodv Trim Ends 

Shut-of f 

Screwed Gate 112" - 1" v-1 Lunk, 2125 Bronze Bronze 

0 ,  Pressure Rerfef and Reducing Valves 

Safety relief and p r e s s u r e  r e h c h g  valves s h a l l  be of the type and 
size s p e c i f i e d  on t h e  drawings, All safety valves s h a l l  have lever 
o p e r a t o r s ,  S a f e t y  valves f o r  a i r  sefvice s h a l l  be National  Board 
stamped, S a f e t y  valves shall be turned over t o  the C o n t r a c t a t  f o r  
p r e s s u r e  s e t t i n g  p r i o r  t o  i n s t a l l a t i o a ,  

E, Air Rose Outlets 

Air hose outlets s h a l l  be provided where s p e c f f i e d  on t h e  drawings and 
at the air pressure s p e c i f i e d .  

3 ,  

4, 

PIPING FABRICATION AND INSTALLATXON 

Details of f a b r i c a t i o n  shall be a s  spec i f  f e d  i n  Technical  S p e c i f i c a t i o n  
NO, 5.100, 

CLEANING 

Cleaning s h a l l  be as s p e c i f i e d  in Technical  S p e c i f i c a t i o n  No, 5,430. 

5 .  TESTING AND INSPECI'ION 

Testing and inspect ion  s h a l l  be as s p e c i f i e d  in Technical  S p e c i f i c a t i o n  
No. 5.410,  Class A. 

60 

7, 

IDENTIFICATION OF PIPING AND COLOR CODE 

I d e n t i f i c a t i o n  of p i p i n g  and c o l o r  code s h a l l  be  as s p e c i f i e d  i n  
Technical Specification 5,510. 

PAINTING 

Painting s h a l l  be as s p e c i f i e d  i n  Technical  S p e c i f i c a t i o n  No. 11.430. 
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5.151 - PROCESS DRAINS (PD) 
* 

2 ,  

I.  SERVICE RATING 

Presuure Range - 0 to 150 p g i g  
Maldmum Temperature - 150 O F  

Operating Pressure - 50 psig 

MATERIALS AND EOUIPMENT 

The material ligt of t h i s  specification is comprehen8lve in nature. It 
is not intended that a l l  materials listed wil l  necessarily be required, 
but that those required for the work shall be se lec ted  from this List- 
ini unless otherwise shown ou the drawings. 

a. Codes. 

Where details of fabrication are not shova on the drawings, or 
specified in t h i s  or othet'specification8, fabrication s h a l l  be In 
accordance vlth the appl icable  fabrication requirement3 of ANSI 
"Code for Presaure Piping, 831.3, Petroleum Refinery Piping," and 
the "National Flu id  Power A8sociation (NFPA) Hydraulic Standards." 

b, Materials. 

- Item Size (incl.) Specifications 

Pipe 2"-12" Polyethylene, high density, ASTM 
D 1248 Type 111, Clasu C category 
5, Grade P34 Schedule 40, 

Fittings 2" to 6" Polyethylene, high density, high 
molecular wefght molded l ine  
fittings to match pipe. 

a" t o  12- Fabricated from p i p e .  

Flanges 2" to 12" Steel,  ASTM A 105 Grade 1, 150 Lb 
back-up type, ANSI B M . 5  

Gaskets All 

Valve Stem 
Packing 

Bolts & Nuts 

All 

Red Rubber Sheet, 1/16 inch thick, 
ring or f u l l  face  as required. 
ASTM D 2000 (2AA705A13L14), gaskets 
are not .required with butterf ly  
valves 

Tef Ion .  

Steel, heavy hex o r  square head 
machine b o l t s  wfth semifinished 
heavy hex rmts, ASTM A 307 Grade R. 



3 0  

60 

PIPING FABRICATION AND INSTALLATION 

Piping fabrication and installation shall be as specified in Technical 
S p e c i f  icatioa 5.100 0 

CLEANING 

Cleaning shall be as spccifEed i n  Technical Specification 5.310, 

TESTING AND INSPECTION 

The Subcontractor sha l l  hydroataticallp test the piping system at 1-1/2 
times maximum operating pressure, udng  water aa t e s t  medium. 
Coattactor shall visually inspect all jo ints  and connections f o r  leaks. 
The Subcontractor shall repair all Leaks and retest repaired jo in t s .  

The 

IDEPQTIPICATION OF PIPING AM) COLOR CODE 

Identification of piping and color code ahall'be as spec i f i ed  in 
Technical Specification 5.310. 
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5,310 C " I N I : ,  CONDITIONING, AND STERILIZATION OF PIPING S Y S m  

1, scope 

m a  section of the specification describes the cleaning requirements 
f o r  piping systems listed under Technical Specif icatfon subsections and 
include9 the sterilization requirement3 f o r  9iping systems conveying 
potable water, 

2. GENERAL 

A. The Contractor w i l l  furnish the vatcr, and plant or compressed oil-free 
dry air, as required, for cleaning pipe-or piping systems. 

B, Block control valves in the open position; remove orifice plates,  
traps, and strainers prior to o f  during the proces8 of cleaning. 
duce the flushing medium at the remote end of the piping system, 
frm the upetream s i d e  of check valvea. 
ity of the line so that the entire system is flushed. 

In t ro-  
Flush 

Alternately open each extrem- 

C. The following piping system (after chemical cleaning) must be kept 
absolutely free of oil, grease, dirt, paint, and other,foteiga mate- 
rials before and after erectioo., 

Suhect ion Service9 

5.136 Air - Plant and Instrumeat 
D. Tools fat assembling the piping must be degreased. 

3, PIPING WEIICH REQUIRES CKEMICAL CLEANING BEFORE ERECTION 

A. . Pipe, valves, and fitting8 for the folloving services shall be chemi- 
callp cleaned. ... 

Subsection Services 

5.136 Air - Plant and Insttument 
B, The Contractor u l l l  do a11 chemical cleaning, and cap or seal off a l l  

encia of pipe ,  vafvea, or f t t t i n g s .  Piping shall be cleaned in the 
largeat practical aseemb~ica, but dimensions shall not exceed 20' x 4' 
x 4' nor contain more than two fittings, and shalt not contain any 
valves. Weld two (2) each lifting lugs, dnimurn 2" hole diameter, to 
each pipe  or piping aauemblp to be cleaned by the Contractor. Lugs 
shell be spaced to provide for a balanced lift. Lugs shall be removed 
after cleaning and before inatallation of the piping. Lifting lugs 
s h a l l  be installed when the following conditions exist: 
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C. 

D. 

5 .  

A, 

B o  

ce 

D e  

A. 

B. 

1. S t r a i g h t  length of p i p e  4" in diameter  or larger and 6' in. 
l e n g t h  or l aager .  

2. assembly of p i p e  and f i t t i n g s  r e g a r d l e s s  of p i p e  diameter, 
a m b e r  of f i t t i n g s ,  ot length .  

The Subcoatrac tor  shall pay for any rec lean ing  required because of h i s  
negligence in hand l ing  and storage. 

The Subcontrac tor  s h a l l  d e l i v e r  a l l  m a t e r i a l  which r e q u i r e s  chemical 
c lean ing  t o  t h e  C o n t r a c t o r ' s  C-400 chemical c leaning bu i ld ing  and shal l  
return i t  t o  t h e  work s i t e  when c l e a n i a g  is complete. 

PIPING WFIICX DOES NOT REOUIRE CHEHICAL CLEANING BEFORE ERECTION 

A l l  p i p e ,  valves, and f i t t i n g s  used in f a b r i c a t i n g  piping systems under 
t h i s  c l a s a i f i c a t i o n  for conveying services o t h e r  than those  l i s t e d  i n  
paragraph 3 wllI not r e q u i t e  chemical cleaning.  Rowevet, each compo- 
nent of any p i p i n g  system under th i s  c l a e s i f i c a t i o o  shall be cleaned 
and inspected  before e r e c t i o n  as follows, 

Inspect all p i p e ,  v a l v e s ,  and f i t t i n g s  f o r  phys ica l  defects; and re- 
place broken, chipped,  cracked,  o r  d e f e c t i v e  ttems wi th  new. 

Remove-all looae scale, m s f ,  d i r t ,  mud, and other f o r e i g n  m a t e r i a l s  
from i n t e r i o r  surfaces by wire-btushing,  scnrbbing,  o r  f l u s h i n g  wi th  
a i r  or water. 

Remove excess  d i r t ,  r u t ,  grease, and o i l  from e x t e r i o r  surfaces. 

Provide caps o r  p r o t e c t i v e  covers over ends of p i p e ,  valves, and f i t -  
t i n g s  u n t i l  ready t o  i n s t a l l .  

PIPWG SYSTEMS REOUTRING CLEANIXG AFTER ERECTION AND TESTING 

Methods S p e c i f i e d  in Technical  S p e c i f i c a t i o n  

P ip ing  systems conveying the fo l lowing services s h a l l  be cleaned after 
e r e c t i o n  and t e s t i n g  i n  accordance with a p p l i c a b l e  i n s t r u c t i o n s  spec- 
ified in their r e s p e c t i v e  t e c h n i c a l  s p e c i f i c a t i o n  subsec t ions .  

Subuectioa 

None 

Setvices Descr ip t ion  

S a n i t a r y  and Storm Sewers ASTM C 14 Non-Reinforced 
. Concrete P i p e  as Called 

Out o n  Drawings 

Flushing With I n i t i a l  Test Medium 

Piping systems conveying t h e  fo l lowing  services s h a l l  be cleaned after 
e r e c t i o n  and t e s t i n g  by f l u s h i n g  wi th  i n i t i a l  t e s t  medium f o r  f i v e  min- 
u t e s .  
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Subsectioa Services 

Insttument A i r  
Nitric Acid 
Sulfuric Acid (Over 90%) 

Test Medium, -___ 

Nitrogen or D r y  A i r  
Nitrogen or D r y  Air 
Nitrogen or D r y  Air 

C, Purging 

Piping systems conveying the f O r l O v h R  sc&ces shall be cleaned after 
erection and testing by purging wfth dry compressed a i r  (DCA) or n i t r o-  
gen (N) u n t i l  the spec i f ied  dew p o i n t  is reached and held for 30 mia- 
utcs. 

Subs c c t  i o n  

5,136 

PIPING SYSTEMS 

Piping systems 
after erection 

Services 
Dew 

Point 

Dry Coutprcsscd Air- DCA - 4 O O F  
Instrument A i r  

NOT REOUIRLNG CLEANING AF7ZR ERECTION AND TESTING 

conveying the following services do not  require cleaning 
and testing since this function i s  accomplished during  

i n i t i a l  startlrp operations , 

Subsection Sctoicts  

5.151 Proccas Drains 
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5,410 TESTING AND INSPECTION OF PIPING sYST'E?fS 

A. This spec i f i ca t ion  covers the  t e s t i n g  and intrpectioa of p i p i n g  s y s t e m .  
The Subcontractor s h a l l  furnish a l l  labor, materials, equipment, tools, 
and gemices aecessarp for t ea t ing ,  except for work, materials, and/or  
equipment t o  be furnished by the Contractor. Four c lasses  of tests a r e  
included. 

Clara A - Pneumatic T e s t  
Class B - Hydrostat ic  Test  
Class C. - Water Test, Drainage Systems 
Class D - Vacuum T e s t  ' 

B. The c l a s s  of t e s t  t o  be a p p l i e d  is spec l f tcd  in the applicable tech- 
n i c a l  spec i f i ca t ion  subaections. 

2. DEFINITION FOR MAXIHUM WORKING PRESSURE OP A SYSTEM 

The amximum working presourc of a system 1 s  defined as the predeter-  

set t o  prevent overpressurizing t h e  spaten. Either the s e t  preseure of . 

the  r e l i ev ing  devices or the maximum operat ing pressure of the pip ing-  
system shall be spec i f ied  on the drawings. 

- mined value a t  which the piping system's safety relieving d e d c e s  a r e  

3.  GENERAL TESTING REOUIREMENTS 

General requirements for t e s t s  to  be perfamed on installed piping 
spatems und'er this spec i f i ca t ion  s h a l l  be as follow8. 

A. Blank off o r  replace v i t h  spool pieces, item of equipment (e.g., 
* v c s a d a ,  pump, instruments, cont ro ls ,  aafe ty  and r e l i e f  valves) r a t e d  

f o r  pressures below the  test p r e ~ s u r e .  Before pet foming  final oper- 
a t i a g  pregsutc tes t  on a system, rernnvc t e s t  blanks and spool piece's; 
and reconnect protected i n a t n t m n t s  and equlprntnt. 

B. Iaspect  a l l  p a r t s  of t he  syatem f o r  leaks,  e spec ia l ly  a t  valves,  
f langes,  veld8, threaded coanectioas, and packed joints. All leaks 
shall be repaired and the joints re tes ted .  

C. C h e c k  that safety and relief valve3 have been inspected and set  by the 
Coattactot  a t  the  required set pressure and t h a t  rupture discs are 
i n s t a l l e d  by the  Contractor. 

Do Soap solution for soap testing shall be a soapless lather, leak detec-  
t o r  so lu t ion ,  as manufactured by Induat r la l  Colloids & ChemicaL I n c . ,  
Knoxville, Tennessee, o r  Company approved equal. 

E. Use adequate precautions during pneumatic pressure testing. Clear t h e  
i m t a l l a t i o n  area of personnel aot engaged In testing operations. 
Visually inspect  the  system i n s t a l l a t i o n  f o r  compliance wi th  t h e  de- 
s ign  drawings and spec i f ica t ions .  

5-29 



F. Potable water s h a l l  be used the t e a t  medium when t e s t ing  piping 
3ystema handling potable o r  s a fe ty  showcy_water. 

G. The t e a t  a h a l l  be pcrfonncd in t h e  pr-ence of an authorized repre- 
sentative of the  Cawany. 

6 ,  WORK, MATERIALS, AND/OR EOUIPmm FURHISRED BY CONTRACTOR 

The Contractor w i l l  furnish the test  gauges and t e s t ing  media required 
t o  conduct Class A, Class B, and Class C tests, 

5 .  C U S S  A TESTING ( P " M A T 1 C  PRESSURE TEST) 

Class A t e s t i n g  cons i s t s  of pneumatically pressure t e s t i n g  piping 
systems o r  i so l a t ed  sec t ions  of piping systems with compressed a i r  o r  
nitrogen as spec i f ied  i n  Table 1. T e s t  preseures and t e s t  procedures 
shall be as follows: 

A. T e s t  Pressure 

T e s t  pressure f o r  pneumatically t e s t i n g  p i p e  s i z e s  6 inches and under 
shall be 1.5 times the amximum working pressure, but in no case - less 
t - h  so psig. 

. 
Pipe s i z e s  8 inches a d  l a r g e r  s h a l l  be paeuumtically tes ted a t  50 . 

p 8 i g .  However, when the test  pressure (1.5 x maldmum working pressute)  
exceeds 50 pslg,  piping s h a l l  be hydros ta t ica l ly  t e s t ed  in accordance 
with Class B test procedures, unlesr  otherwise noted on the drawings. 

8. T e s t  Procedure (When T e s t  Pressure is 50 pslg)  

1) With equipment i t e m  protected and sa fe ty  precaution8 taken i n  accor- 
dance with paragraphs 3.A. and 3 . L ,  presgurfze system t o  SO psig. 
Soap test  a l l  welds, j o i n t s ,  and connections. . Repair leaks,  and r e t e s t  
repaired jo in t s .  Y. 

2 )  After instrumcnts and equipment have been reconnected, these connec- 
t ions  s h a l l  be pressurized and soap- tested a t  araxfmum operating 
pressure. Repair Ieaka, and r e t e s t  repalred jo in t s .  

C, Test Proceduru (When Test Preasure Exceeds 50 psfg) 

1) With equipment items protected and sa fe ty  precautions taken in accor- 
dance with paragrapha 3.A. and 3 . E . ,  gradually pressurize  system t o  50 
percent o f  the  t e a t  pressure. Thereafter, the  t e a t  presaurc s h a l l  be 
increased i n  a tcps  of approdmataly one-tenth of the t e s t  pressure 
u n t i l  the  required test  pressure is reached. Then reduce pressure t o  
75 percent of the tes t  pressure,  
councctions. Repalr leaks, and retcat repaired joints. 

Ssoap test  a l l  wtlda, joints, and 

2)  After instruments and equipment have been reconnected, these connec- 
t i oas  shall be pressurized and soap- tested a t  maximum operating p t e s -  
sure. Repair leaks ,  and retest  repaired joints. 
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60 

a. 

W S  B TESTING (HYDROSTATIC TEST) 

CZat~r B t e s t i n g  cons is t s  of hYdtoatatica11y p r e s e u r e  testing p i p i n g  
s y s t m  or iuolated eect ions of p i p i n g  systems with water or a n o t h e r  
l i qu id  aa spec i f ied  i n  Table 1. T e s t  pressures and t e s t  procedures 
s h a l l  be a8 follow80 

A, Tcs t Prcaaure 

Teat pressure s h a l l  be 1.5 time8 the  madmum working pressure, unless 
otherwise epccffied on the drawings, but not less than 50 paig .  

B o  Teat Procedure 

1) With equipment items protected i n  accordance v i t h  paragraphs  3 .A .  and 
3 . E . ,  pressur ize  syatera t o  tedt pressure.  Hold pressure while visually 
inspect ing all velds ,  j o i n t s ,  and connectiona for Icaks. .Repair  leaks, 
and retest repaired j o i n t a .  

2) Drain spst-; and af ter  inetruments and equipment are ttcoanected, 
r e f i l l  with service medium and apply mrudaurn operating pressure. 
p te raurc  while v i s u a l l y  inspect ing th tgc  j o i n t 3  and coanccttoas for 
lealcs, Repair Leaks, and retest repaired jo in t s .  

Rold 

CLASS C TESTING (WATER TEST, DRAINAGE SYSTEMS) 

A, Class C t eg t ing  cons i s t s  of t e s t i n g  building drains and building sewers 
with a 20-foot head of water as follows. 

B. Test building d ra in  and vent system i n  accordance with ANSI A 4 0 . 8 ,  
"Flational Plumbing Code," paragraph 14.9, "Water T e s t , "  
be e i t h e r  smoke o r  peppermint t e s t ;  

Final test map 

C. Test building sewer in accordancc.with ANSI A40.8, "National Plumbing 
Code," paragraph 16.10. 

CLASS 0 TESTING (VACUUM TEST) 

A. Class D tertinpJ cowists of t ca t ing  piping systems or isolated p o r t i o n s  
of piping spatema a t  a pregaure bclow.atmospharic pressure. 

B o  Clara D vacuum testa, vhen required, w i l l  be performed by the Subcon- 
tractor. 
f o r  the teats. 
requirement8 arc m e t .  

The Subcontractor will a l s o  furnish a l l  equipment required 
The Subcontractor shall r epa i r  a l l  leaks u n t i l  t e s t s  

C. Thc leak rate f o r  sytstema requi t ing  Class D t e s t s  shall be specified on 
the  drawings, 
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TABLE 1 

(Showing Test Media for Piping System 
Included under 5.100 Subsections) 

-. - . T e s t  Medium 
C1-a A C h Q 8  B Class C 

Test ~ -- -- 
Subs cct ion Service Teat Teat 

5.112 

5.128 

5.130 

5.  136 

5.151 

Instrument Air (Capper 
Tubing) Dry Air/Nitrogea 

Nitric Acid D r y  Air Nitrogen 

Sulfuric Acid (Above 90%) 

D r y  Compressed Air D r y  Air 

Proccsr Drain# 

D r y  U r  Nitrogen 

Wat et 
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5,510 IDENTIFICATION OF PIPING AND COLOR CODE 

1. 

2. 

A. 

f 

c. 

E. 

F. 

This s p e c i f i c a t i o n  o u t l i n e s - d e t a i l s  Of i d e n t i f y i n g  valve3 and exposed 
piping a f t e r  e r e c t i o n ,  insulatfon, and painting are completed. Exposed 
piping is defined as a l l  piping which is v i s i b l e  in t h e  open o r  m y  be 
exposed by the remaval of covers  o r  panela designed t o  provide access 
for i n s p e c t i o n  o r  maintenance. The t a b u l a t i o n  included he re in  is con- 
prehensive  i n  nature. It is not intended t h a t  all f lowing  mediums 
l i s t e d  w l l l  n e c e s s a r i l y  be requ i red  bu t  that those required f o r  t h e  
work shall be i d e n t i f i e d  as ghown with  t h e  l a b e l s  having a background 
c o l o r  as i n d i c a t e d  under the color code. 

DESCRIPTION OF MARKERS 

Ldentif i c a t i o n  markers shall be v i n y l  c l o t h  havfng a self -adhesive 
backing that is resistant t o  moisture, oils, and most s o l v e n t s ,  and t h a t  
wi l l  hold tight w i t h i n  a temperature  range of -40 to 250.F. Label 
shall be weather and f a d e  resistant and similar t o  those manufactured 
by tJ. 8. Btady Company, Milwaukee, Wiscoosin. 

The labels shall b e , o f  s p e c i f i e d  background color upon which are p r i n t-  
ed t h e  name of the flawing medium wi th  a p c c i f i c d  l e t t e r  color. The - 
d i r e c t i o n  of flow.in each p i p e  shall be ind ica ted  by an atrow on a 
label adjacent t o  t h e  i d e n t i f i c a t i o n  l a b e l  and of the samc c o l o r  as the 
ideatif ication i a b e l  

Where a d d i t i o n a l  i n f o m t i o a  is required, a separa te -  l a b e l  s h a l l  be 
app l ied  a d j a c e n t  t o  t h e  service i d e n t i f i c a t i o n  label. 
c o l o r ,  letter color, and letter height s h a l l  be the same as service 
i d e n t i f i c a t i o n .  

Background 

Service l i s t e d  below r e q u i r e s  addition of l i n e  o p e r a t i n g  p r e s s u r e  
information which wil l  consist of h d i v i d u a l  numeral labels indicating 
no-1 line’operating p r e s s u r e  plus a label containing the l e t t e r s  
PSIG . - 

D r y  Plant Air 
Plant A i r  
D r y  Inutrumeot Air 

The following senice r e q u i r e s  a d d i t i o n  of temperature informat ion 
which w i l l  coa8ist of i n d i v i d u a l  uumeral l a b e l s  i n d i c a t i n g  nominal Line 
operating temperature  and a l a b e l  c o a t a l n i n g  the  spmbol O F  . - 

None 

Labels s h a l l  conform t o  ANSI A13.1, “Schemes for the  I d e n t i f i c a t i o n  of 
Ptpiag Syatema. 
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Go These labels and acrplic overcoating vfll be furnished by the Sub- 
contractor. 

H, Letter: height3 for uae i n  t i t l e s  are governed by the outside dianeter 
-of the pipeline including idsulatioao 
be  u8cd are: 

The minimum le t ter  heights to  

Outsfde Diameter Letter Reights 

1/2 - 3 inches included 518 inch  
3-112 incheg and up 1-1/4 inches 

3 0  EXPIMATION OF COLOR CODE 

The type of hazard of the flowfng medium is indicated by the colors 
l i s t ed  below. 

Background Color FlooTing Medium - -- -- - 

. .  

4 0  

A o  

8. 

c o  

D o  

s o  

A o  

B. 

Yellow Dangerous Mat eriaZr 
Green Generally Safe Liquids 
Blue Generally Safe Gases 
Red F i r e  Protection 
Purple Radioactive 

LOCATION OF MARXERS 

Letter Color 

Black 
Black 
White 
White 
Yellow 

Straight sections of pipelines inside buildings shal l  beat identi-  
f icat ion markers a t  madmum intervals of 40 feet. 
pipelines outside buildings shall  beat identif icat ion markers at  
maldmum intervals of 100 f e e t .  

Straight sections of 

Branch Lines shall  be identif ied with a marker located not more than ‘5 
feet from the main l ine .  

Lines passing through walls & f loors shal l  be identif ied on each s i d e  
by a marker located not more than 5 feet from the wall or f l o o r .  

Markers on banks of piping shall be placed in a row, side by side, for 
ease of ref creme. 

MeTBOD OF APPLYING LABELS 

Surface to which label3 are adhered must be free of scale, dir t ,  dust, 
grease, and moisture. Presa the label firmly in  place,  tubbing thor- 
oughly, particularly aloag the edges, until the adhesive makes a good 
b o d .  

Overcoat the entire label including l/Z-inch overlap at the edges, with  
a heavy coat  o f  Glidden Clear Silk Screen Acrplic Y-7135.. 
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c o  Mautic coatings on insulated lines, such as Vimasco's WC-1, Inml- 
Coustic'a IC-551, and Benjamin Fofiter'a 60-60, m a t  be completely d r y  
bef ore applying labels  

60 1DENTIPI:CATION OF VALVES 

- A l l ,  valves identified on the drawings and specifications wi th  V-numberg 
s h a l l  be permanently  i d e n t i f i e d  v i t h  stainless steel tags embossed with 
t h e  a p p l i c a b l e  V-numbers, Tag8 shall not be  attached to  haadwheels or 
levers or other patta  of valves which would laterfete with operation, 

Semdce and Label Wordinq 

A i r  
D r y  Instrumcat Air 

*Dry Plant Air 
Nitric Acid 
Sulfuric Acid, Coactnttated 

Label 

- Color 
Background Subsection 

Number - 
Blue 5.112, 50136 
Blue 3 136 
Yellow ~ u a  
Yellow 5.130 
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5,610 VALVE INDEX AND ACCEPTABLE MANUFACIXRERS 

This aectioa of the Piping Technical S p c c i f  icatioaa contains a t a b l a -  
ti- of valoer uaed by the Contractor. 

following informatioa is even in the valve tabulatioa for each 
valve number included: 

1. Valve uumber. 

2, Valve body material. 

3. Type of end connectlonu and flange presuure ratings, 

4, Type of valve. 

S. Technical Specification Piping Numbers in which the valves are 
specif icd.  

60 U s t  of acceptable valves giving manufacturer% name, figure nu- 
ber, and available sites, Underlines name denotes a typical 
acceptable standard valve; others l i s t e d  are approved cquala. 

Identification of Valves . All installed valves shall be permanently- 
identified with stainless steel tags embossed vith applicable V-uum- 
beta.  

. 
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-._ 
ABBREVIATIONS USED IN INDEX 

M a t  c t ia l  Abbrevi a t  fan 

Alloy 20 
Aluminum 
Braas Or BrOUZe 
C a s t  Carbon Molybdenum S t e e l  
Cast Chromium Molybdenum Steel 
C a s t  Iron 
C a s t  Iroa Glas8 Lined 
Calrt  or Forged Carbon S t e e l  
Cast Molybdenum Steel 
C a s t  S t e e l  
Chromium Molybdenum S tcel 
Chromium Nickel Molybdenum Steel 
Duriron 
Forged Brasa 
Forged Broaze 
Forged Steel 
Forged Chrome-Moly S t e e l  
Has t c llop Alloy 
Moue1 
N i c k e l  Alloy S t e e l  
Silicon Bronze 
Stainlem Steel 
Tef  loa 

Valve End Connections 

A20 
Al 
Br 
CCMOS 
CCrPioS 
Cf 
CIG 
CFCS 
CHS 
cs 
CrMS 
CrNiMoS 
Duriron 
FBt  
F B Z  
FS 
FCrt4oS 
h u t .  A, B, C 
M 
UfS 
S i B r  
ss 
Tpp! 

Abbreviation 

Butt Weld 
Flanged End3 
Flanged Ead - Ring Joint 
Hub Ead 
Mechaai cal Joint 
Screwed End3 
Socket Weld 
Solder J o i n t  
Tubing, Comprcslrioa Type (Plarah88) 
Tubing, Flare Type 
W a f  cr 

BW 
Fz 
R J  
FrE 
MJ 
SE 
StJ 
SJ 
CT 
FT 
W 

Valve End8 and 
No. Material Rating Manufacturer and Number 

V- I Br SE 125 GATE 

Cturc 4 3 0 ,  112" t o  3" 
Fairbankn 0253, 114" - 3" 
Raramnnd lB643, 114" - 3" 
Jenkins 620 ,  114" - 3" 
Lunkcnhelmcr 2125, 114" - 3" 
P o w e l l  Fig, 500, 114" - 3" 
Stockham Pig. B114, 114" - 3" 
Walworth No. 3 or 5 ,  114" - 3" 
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v-5 CI 

V-362 A20 

V-835 * 

. 

v-1101 

A20 

SS 316 

FE 125 

FE 150 

FE 150 

Fe 150 

GATE (5,100, Sub, 136 

Aserican-Darling No. 52,  3" - 14" 
Crane No, 465-1 /2 ,  2" - 48" 
Ealrbanka No. 0405, 2" - 24" 
H m n d  IR-160, 2" - 24" 
Hammond No, IR1140, 2" - 16", No. IR160 

ITT Grtnncll P i g ,  6020,  2" - 14" 
Jerkin8 S p e c i a l  P i g ,  651A, 2" - 24" 
tunkenhelmet Fig, 1630, 2" - 14" 
Milwaukee F i g .  F-2885, 2" - 12" 
Nlbco S c o t t  fig. F617-0, 2" 0 12" 
Powell Pig, 1793, 2" - 24" 

btemmr, N & K Fig, 81P, 2 112" - 14" 

2" -24" 

S t o c k b  F i g .  C-623, 2" - 24" 
CgECK 5,130 

Cooper P i g ,  315, 112" - 24" 
Crane No. 21676, 112" - 6" 
Jenkina Pig. 2331, 1/2" - 8" 
Ladish No, 5272, 112" - 12" 
Pacific Fig, A-1100, 112" - 6" 
Powell No, 2342, 1/4"  - 12" 
Stockham 15-SF-20, 112" - 3" 
Walworth Fig, 377, 112" - 12" 

GATE 5.130 

Cooper 115,  112" - 12" 
Crane 21275, 112" - 0" 
JQdcina 2327; 1" - 8" 
Ladish 8272, 112" - 12" 
Pacific A-0550-14, 112" - 12" 

- * ( I  1/4"  excepted) 
Powell 2495, 114" - 2" 
Powell 2456-'DG, 2 112" - 20" 
Stockham 15-0F-20, 112" - 6" 
Walworth 1 1 7 - m  or 127-TPG, 112" - 12" 
CBEZX 5.128 

Cooper Fig. 315, 1/2" - 12" 
Crane F i g ,  6167s. 2 112" - 6" 
Jenkin8 Fig, 1331, 112" - 8" 
tad lah  F i g .  5272, 112" * 12" 
Pacific P i g ,  S-1100, 112" - 6" 
Powell P i g ,  2342, 114" - 4" 
Powell F i g ,  2633, 6" - 12" 
Stockham Fig. 15-SF-316, 112" - 6" 
Wdworth 377, 112" - 12" 
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SS 316 

V-6193 Br 

FE 150 BALL 50128 

CT 

Am, W.R.M. B100-SLdl,* 1/2" - 8" 
Crane 951-TRE, 1/2" - 12" (except 3 / 4 "  and 

Kills-HcCanna P or S-151-S6-R-S6 , special  * 
ITT Grinnell Camtite 3011-1-1, 1/2" - 4" 
Jamegbury Series 5150-31-3600=, *1/2"-16" 
Jenkins 1337, a p c c i a l  * 1" - 6" 

KTH E0832-32TT-15-t-UC, * 3" 6" 
KT!¶ E0832-32TT-15-0UC, * 8" - 10" 
Ladish 4202, s p e c i a l  * 1/2" - 12" 
Mar Pac, SS-C47O-RT, * 1/2" - 4" 
Powell 4226R, a p e c i a l  * 3" - 8" 
Smith 315 GCE, 112" - 6" 
Watts SF-25400-150, 1/2"  - 6" 
Worcester AFS1-6-6-RR-150 s p e c i a l  * 1/2"-10" 

~ ~ o i i o  87-lox-02-15, *1 /2*  - 4 -  

2")  

3/4" - 10" 

m EOI32-32TT-15-L-UC, * 1/2" - 2 1 /2"  

SLUBT NEEDLE (In Line) (P-1.1, Sub. 112) 

Roke Fig. 3212G4B, CZB, G6B, 1/8" - 3 / 8 " ,  
Gvrolok Ends . 
Parker Kannifin Pig. ZZ-VbLR-B, 4Z-VdLR-B, 
62-V6LR-B, 82-VSLR-8, 122-V12LR-8, 1/8" - . 
3/4", CPI end3 
Whitey Fig. 1VS4, lVS6 ,  OVS2, Svagelok Ends,  
110" - 318- 

V-6246 SS 316 FE 1 50 PLUG 5.128 

Duriroa Coo - Durco Fig, G411, 112" - 3" 
Duriroa Co. - Dutco F i g .  G U M ,  4" - 12" 
Uafoa Unichen! 15A3LLV, 1/2" - 4" 
Walvorth Alopcoscal 257A, 1/2" - 4'' 
Xomox Corporation Fig. 067V, 1/2" - 3" 
Xamox Corporatfoa Fig. 067VEG, 4" - 12" 

* AII e r t c m ~ a  a d  noa galling bolting, type 300 series stainlcsa steel. 
operator  and handle may be manufacturers standard. Seats and Seals RTFE. 

Gear 

Note: Certified Data is required from the manufacturer for a l l  valves,  
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7,000 - ELECTKICAL CONSTRDCTION GENERAL SECTION 

A, Application 

T U B  s p e c i f i c a t i o n  covers 
mater ia l  and equipment i n  
inafter  spec i f i ed ,  and aa 

B. I a s t a l l a t i o a  . 

The Subcontractor shall 

t h e  complete i n a t a l l a t i o n  of d l  e l e c t r i c a l  
accordance with the contrac t  drawings, as here- 
described i n  the  General Coadf t i o w .  

install all work to coafotm t o  racomntrndatioas 
contained in the moat recent  issue of the Natioaal  Electrical Code 
(NEC) and the Natioaal Electrical Safety Coda ( N e S C )  and t o  the appli-  
cable rules of national standards and coder here ina f te r  referred to.  
In the  event of c o n f l i c t  between the requirements of the spec i f i ca t ions  
and any 8tandard of  code, the s p t c i f i c a t i o n a  8 b l l  govctn. 

A l l  labor required for the  i n s t a l l a t i o n  of electrical mater ia l  and 
equipment ahall be performed by craftsmen s k i l l e d  i n  t b  e l e c t r i c a l  
t radc. 

Teaporary l ight ing and pawar c i r c u i t 8  required f o r  coastruction shal l  
be inatallad by t h e  Subcootractor i n  accordance v i t h  Article 305 of the 
National Glacttlcal Code. . .. 

2, APPLICABLE CODES, STANDARDS, M D  REFERENCES 

A l l  m a t e r i a h ,  equipment, and vork perfornrcd shall be i n  accordance with 
the  appl icable  sectious of the  folloving documents: 

ANWNFPA 70 
ANSI A449 
ANSI B18,Z.Z 
ANSI B18022,l 
ANSI cs7.12,90 
ASTH D 877 

ASTH D 92 

ASTM D 371 

1984 
1980 
1972 
1963 
1980 - 1980 

1978 

1977.  

Rational e l e c t r i c a l  Code (NEC) 
Steel bolts. 
Square and Hex Nuts 
Plain Waaher8 
Tr-f 0-1: T e s t s  
Dielectric Breakdown Voltage of 

Insu la t ing  Liqulda 
Flash and Fire Points - 

Cleveland Open Cup Method 
I n t e r f a c i a l  Tension of O i l  - 
Ring Method 
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bsTn D 974 

ASTH D 1273 

ASTM D 96 

Neutralization Number by 1980 

1981 Cotrorivc Sulphur in Electrical 

1977 Water and Sediment fn Crude 

Color-Indicator Titratioa 

Insulating O i h  

O i l s  - Test Method 
UNDERWRITERS LABOMTORY 

Subject 1242 

UL 651 

1982 

1981 

Standard f o r  Intermediate 

Schedule 40 and 80 PVC Conduit 
Metal Conduit, . 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 

NEHA BCl 

NEMA ST2O 

1982 

1972 

NEHA wc-5 1983 
(1- S-61-402) 
NEPU wc-7 1982 
(I= S-66-524) 

NEMA WC-8 1980 
( r c u  s4a-si6) 

Bitudnous F i b e r  Duct for 

Dty Type Transformers for  

Theqnmplrrrtic Insulated Wire 

Crorr-Linlced-Thc~3cttlng- 

U.G. Inatallation 

General Application 

and Cable 

Polyetbylcne Iarulated Wire and 

Ethylene-Ropylsne Rubber Insulated 
. Cable 

Wire and. Cable 

ASSOCIATION OF EDISOR ILLUKWATING COMPUJIZS -.. 

AEIC 1-68 1980 S o l i d  Type hprcgnatcd-Paper- 

AEIC-CS 3-8 2 1982 Thermplar tic end Cros8-Linkcd 
In8ulated Lead Covered Cable Spec. 

. Polyethylene Inaulated Shielded 
Pwer Cable Rated 3 through 69 kV 

Ethylene Propyhne Rubber Izmulated 
Shielded Pwer Cables Rated 5 
through 69 kV 

. AEIC-CS6-82 i 9 a i  -.. 

INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS 

IEEE 81 1983 Guid,e For Hcaurlng Ground 
Resfrtancc and Potential 
Gradient8 i n  Earth 

STANDARD HlWbBOOA FOR ELECTRICAL ENGINEERS 
(Eleventh Edition) (HcGtaw-fiill) 

Scctioo 17-38 
C. 

Ground-Reairtanca Test 
Methods "Fall of Potential 
Potential Hathod" 

A. General . 

1) All materials and equipment furnished, unlearn otherwise noted, shall be 
new and ahrll be l i s ted  by the Underwritera' Laboratories, Inc:, or 
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o the r  na t iona l ly  recognized t e s t i n g  ~abotatorics ,  whenever standards 
have been es tab l i shed  one of the8e agencies. 

2)  A l l  materials and equipment s h a l l  be spec i f i ed  on the  drawings o r  i n  
t h i s  Speci f ica t ion.  In  the  event of c o n f l i c t s  between the drawings and 
spec i f i ca t ions ,  the  apec i f i ca t ioas  shall govern. 

B. Equipment - Specif ied Elsewhere 

1) Large i t a m  of elec t r icd  equlpmnt ,  such u1 high voltage switchgear, 
d i s t r i b u t i o n  tranafornrcra, feeder bu8 duct, etc., and ' special  cquip- 
ment, such as t r a m f a r  rwltchcr,  r o l i d  state controllers, battery 
chargers, motor-generator sets,  etc., s h a l l  be speci f ied  in equipment 
schedule ou the  drawings or i n  separate equiparat spec i f i ca t ions  o r  
d a t a  sheets .  

2) The equipment s h a l l  be installed where shown on the dravinge in full 
coatpliancc v i t h  d e t a f l r ,  v l r i n g  diagram, and a o t a  on the drawings and 
manufacturer's i n s t n r c t i o n s  and wiring diagrams furnished with the  
equipment. 

. 3) I d e n t i f i c a t l o a ,  wiring, m d  t e s t i n g  of t h i s  equipecnt s h a l l  comply with 
appl icable  paragraphs of t h i r  Specif icat ion.  

4. YISCELLANEOUS INSTALLILTION HETIIODS 

A. Fastenings 

Fastenings t o  wood s h a l l  be by me.116 of wood screw8 or b o l t r ;  t o  masoary 
by means of threaded metal inaerta, metal expansion rcrevs, metal cxpan- 
r i o u  sh ie lds  or bolts; and t o  e t e d  by m e w  of machina screvs, bolts, o r  
by welding. Wood or  fiber plugs W i l l  not be permitted. Fastenings t o  
coacre tc  map be accOapli8hcd v i t h  "Ramset" low powered gun fartmcrs,' 
'bolts, or expausfort anchors. 

e .  8 .  Hangers, Supportera, and Equipwmt Racka 

1) Bangerr, suppottr, and qtaipment t a k a  shall be furnished and i n s t a l l e d  
by the Subcoatractor u shwa ou the drulpm and/or specifled i n  appli-  
cable oectioru of t h i r  Specfflcatforr. 

2) Bangars f o r  supporting conduit and electrical cquipmnt  shall be angle 
iron, channel iron,'"Ualstntt", galvanized, or cadmium pla ted  rods. 
Conduit hanger8 shall be opacad ia accordance with  Speci f ica t iou 7.011. 

3 )  Supports for electrical equipment a h a l l  be fabricated from angle iron, 
channel irou, or "Uniatrut", and when r,equlted, covered with s t e e l  
plate. Supports shall be of a l l  welded c o ~ t t u c t i o n .  Equipment s h a l l  
be fastened t o  p l a t e  with hex head bolts, hex uuts, and lockwashers. 

4) Equipment t a c h  for mounting electrical equipment s h a l l  bt fabr ica ted  
from P-1000 "Unistnrt" unlera o t h e M 8 e  shown on the drawings. Racks 
h a l l  be of bolted o r  vcldsd conutruction. Equipment shall be mounted 
t o  the  rack with hex head bolts, sp r ing  nuts, and lockwashers. 
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5)  Uufinfshed a m b e r s  used i n  the  f a b r i c a t i o n  Of hangefS, 8upports, and 
equipment rack8 s h a l l  be cleaned of ru8t and rule and painted v i t h  m e  
coat of metal primer a f t e r  f a b r i c a t i o n  and then, if not coucealed, 
a h a l l  be painted in accordance v i t h  p a r t  6 of th f s  Section. 

C. Cutting and Patching 

1) A l l  cu t t ing  and patching, repai r ing,  and other  almilar a l t e ra t ion8  re- 
quired for the i a u t a l l a t i o n  of electrical material and equipment e h a l l  
be perfotmcd by craftsmcn @ k i l l e d  in the  t r ade  involved. 

2) Existing work that is cu t ,  reQaved, o r  o thervise  damaged during the op- 
era t lonr  included in paragraph 1) above s h a l l  be patched or. replaced to  
match existing work. 

D. Openings, Penetra t ions ,  and f n s c r t e  

The Subcoatractot ahall provide a l l  openings required for the Subcoa- 
t r a c t o r ' s  work. 

The Subcontractor s h a l l  seal around a l l  conduits penetra t ing f l o o r s  and 
concrete or p~iuoury f ire  zone w a l l s  in 8ccotduuce with the  drawings or 
by installing three-hour fa ted ,  flanged conduit fireseals, O-Z/Gedney. 
Company Type CFSP, o r  an approved equal. 

The Subcontractor rhal l  seal around a l l  raceways penetra t ing e x t e r i o r  
building walls of wood, 8hcet metal,  t tc.,  with silicone rubber sealant,. 
GE RTV-102 o r  Dow Corning 732. 

All chasea, sleeves, inrertr for hangers, suppotta, and fas tenings  
ahauld be located in advance of uew coartructian by the  Subcontractor 
in order  t o  ndnimizc Fnterf trences. 

5. IDENTIFICATION - EQUIPMENT AND CIRCUITS . 

A. E q u i p a n t  

1) Safety awitcfies , circuit breaker8 , = t o t  ~ltar ters  , lighting panels , 
power panelboardr, and other slmflar  ehctricrl equipment shall be 
Fdcntified by mum of "Dyd'  No. 5134-09, 3/4-fnch, black p l a s t i c  ad- 
hesive tape having le t ters  approldmately l/Z-inch high. 

2) The i d e n t i f i c a t i o n  at PGDP ahall be in accordance with the  oat- line dia-  
gram and aha l l  include the following: 

a. Kudmum voltage. 
b. Equipment dealgnation. 
C .  Source of supply. 
d o  Equipment eupp l ied. 

The maximum valtage andlor source of supply may be omitted on branch 
circuits in motor centers, switchgear, ponelboards, and u n i t  sub- 
8tat ionu when these  ate rhown on the  equipment. 



Example of motor con t ro l  center  i d c n t i f  i c a t i o a :  

(Item a) 480 v o l t s  ac 
(Item b) MCC-1 

Example of MCC compartrnent l d c n t i f l c a t i o a :  

(I tem b) Compt. 5K 
(Item d )  Power d i s t .  p a l .  "PDP" 

Example of povcr d i s t r i b u t i o n  panel i d e n t i f i c a t i o n :  

(I tem a) 480 V o l t 8  ac 
(Item b) Power d i s t .  p d .  "PDP" 
(Item c )  Fed from MCC-1, Compt. SK 

3)  Light switcheta, receptacles ,  and o the r  similar e l e c t r i c a l  devices shall 
be i d e n t i f i e d  by 1pcaas of "Dymo" No. 138-9, 1/2-inch black plastic adhe- 
e ivc  tape having l a t t e r 3  apptoxtmately 5/32-Fnch' high. The tape shall 
be applied t o  the f r o n t  cover p la tes .  For example, a l i g h t i n g  switch 
on c i r c u i t  13 from panel B would bqmarked '120 Volt, 1 Phase, Circuit 
15 L P B e "  

4) Surfaces shall be cleaned with a solvent such as Varsol prior to apply- 
ing tape. 
a brurh coat of clear lacquer ahall be applied over the  tape  making 
sure that a l l  edge8 of the tape are well covered. 
tape and seal coating of clear lacquer s h a l l  be applied p r i o r  t o  f i e l d  
paint-ing. 
painting 1s completed, after which the  masking s h a l l  be removed, 

After the tape haa been applied t o  the  equipment or device, 

The i d e n t i f i c a t i o n  

The identi f icat ion tape shall then be marked unt i l  f i e l d  

Be Conductors 

All single conductor p o w r  and control wiring shall be i d e n t i f i e d  in 
all readily acccssibh junction boxerr in the wiring rystem and a t  all 
tcmdrratioorr. Conductors need uot be identified i n  p u l l  boxes where no 
tape or epliccr are made. 
each conductor in accordance with the numbcrtng system on the  drawings, 
using 3M Company "Scotch Code" wire marken or W. H. Brdy " h i c k  Label" 
label8 0 

Number8 and letters shall be attached t o  

ill1 3-phr.e p a r  feeder conductorr, ahall be i d e n t i f i e d  by phase desig- 
rutiotm; e.8. $A, n, ibc. 

Hulti-coaductor cable8 i n s t a l l e d  i n  conduits, wireways, cable t r a y s ,  
ctc., shall be identi f ied a t  each t e m l n a t i o a  point  with "Pandult" f lag-  
type p l a s t i c  tier. 

c. Conduits 

1) conduits a t  PGDP &all be identif ied as shown on the drawings. 



2)  The conduits shall be i d e n t i f i e d  a t .  the w l t c h g e a r ,  ent ry  .ad exit 
points of all junct ion or p u l l  boxcg ,  an both  sides of any walls or 
f l o o r s  which coaduits  penet ra te ,  and a t  equipment i n  which they tcrmin- 
a te .  Coaduit8 run underground s h a l l  be f d e n t i f i e d  a t  both ends. The 
i d e n t i f i c a t i o n  tags s b l 1  be secure ly  at tached t o  conduit vith "Tyrap8." 
A l l  "Tytaps" used outdoors shall be,sunlfght  reuistant.  

60 PAINTING 

A l l  pa in t ing of exposed conduit,  panela, cabinets ,  p u l l  boxea, mppor ts ,  
etc., sha l l  be a c c o q l i s h e d  in accordance with the  requirements of Section 
11. 

7. TEST AHD INSPECTIONS 

A. General 

1) This s p e c i f i c a t i o n  sets forth t h e  electrical t c a t i n g  procedures re- 
quired f o r  the acceptance of electrical equfpment aa described i n  the 
apcc i f i ca t ioas  that follow. 

2)  The purpose of the specified'testrr and inspcct ioas  is t o  d c t c d n c  t h a t  
each piecu of equipment is in  satisfactory condit ion t o  succesefully 
perform the intended function. 

It is t h e  i n t e n t  of theae procedures. t o  inrrure t h a t  a l l  worknunship and 
materials and the  manner and method of erection8 and i n s t a l l a t i o n  con- 
form t o  manufacturcr 'r  in r tmct loa r r ,  and except u modified herein,  
IE&, A N S I ,  the  WEC, AsTn, Ut, NEM, a@ AEIC utandatda, 

3 )  

. 

B. Responsibil i ty 

The Subcontractor s h a l l  perform. and gupe&se all tests unl tsa  apccif i- 
cally noted othcrwira herein or on t h e  drawings, 
shall furdrrh a l l  tea t  equ ipmat  required fo r  the test8 perfotmcd by 
the Subcontr8ctor and shdl be responsible  f o r  providing mch safety 
measures au are required f o r  each t e a t .  

The Subcontractor 

The Subcontractor rhall schedule all t e r t i n g  vith the  Contractor, and 
M t e s t i n g  of .p~ king shall be performed without t h e  Coatractot's 
8QPrOValo 

The S u b c o n t r ~ c t o r  shall n o t i f y  the Coastructloa Engineer p r i o r  t o  a 
t e n t ,  advising of the test t o  be performed and the  scheduled date  and 
ti=. 

Tha Subcoatractor shall give manufacturers s u f f i c i e n t  no t i ce  t o  a l h u  
the  ncctsaary  arrangements t o  be aarrde and t o  have manufacturer's en@- 
near o r  repreaeata t ive  present  a t  teets *ere t h e i r  preaencc is re- 
quited. Where the  manufacturer 'I r e s p o ~ 8 i b i l i t y  include both electrical 
and mechanical performance, t h e  Subcoatractor shall coordinate the  tests 
v l t h  the others  involved. 
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The Contractor  s h a l l  examlne the Subcontractor% t e s t  equipment p r i o r  
to use and may, at  hi s  d i s c r e t i o a ,  require t h a t  the  equlpmcnt t o  be sub- 
P i t t e d  t o  the  con t rac to r  f o r  c a l f b t a t i o u  check. Equipment t h a t  fails 
t o  be d t h i n  acceptable l i m i t s  s h a l l  be submitted by the Subcontractor 
t o  an approved t e s t i n g  Laboratory f o r  proper calibration. The Subcon- 
t r a c t o r  shall then submit evidence of proper c a l i b r a t i o n  t o  the Coa- 
a t t u c t i o n  Engineer. 

The Coastructioa Engineer s h a l l  n o t i f y  a l l  concerned personnel a t  least 
24 hours p r i o r  t o  t es t ,  advising of the  the t e r t  t o  be performed and 
the  scheduled d a t e  and tlmr of test. The parties not i f l ed  s h a l l  be re- 
sponsible for having t h e i r  representa t ives  present  a t  the deaFgnated 
t i m e  . 
The Construction Engineer shall ascertain t h a t  a l l  t e s t a  spec i f i ed  are 
performed o r  waived and t h a t  a l l  t e s t  repor t s  o r  waiver8 are re ta ined 
i n  the  Contractor 's  file. 

C. Test Bcportr 

1) The Subcoutractor shall prepare fotnrai test repor t8  f o r  each piece of 
equipment, system, o r  cable requir ing test lng.  
conta in  M a minimum the  following informatioae 

The test  repor ts  s h a l l  

ae 
b o  

co 
d e  

f .  
g* 
h o  

1. 
. 3 .  

a. 

Job t i t le.  
Date of t e s t .  
E q d p m n t ,  crystem, o f  cable  i d e n t i f i c a t i o n .  
Specific type of test. 
Dercrlptioa of test inrtmment and da ta  of cal lbra t ion.  
Section of apecificatiao defining test. 
~ e s t  r e s u l t s  ( cor rec t  a l l  -eggera reading8 t o  ZOOC). 
signature of person duperrriairrg t es t .  
Signature of Subcoatractor. 
Space for Corutructioa Engineer's signature. 

2) Engiaetting Standard ES-1.11-1 is an appropr ia te  test  report fotm. 
Upon request, a copy of thir form rill be furpfshed t o  the Subeoa- 
tractor by the Coatr~ctor. 
test repor t  t o  the Constructfoa Engineer, f o r  approval. 

The Subcoatractor shall aubmit the  algned 

D, Acceptance 

Acceptance of dl electrical equiparnt  and cablea covered by test pro- 
cedures shall be contingent upon proper execution of the required tests 
and acceptable t e s t  r c s u f t ~  Signing of the  submitted t e s t  repor t  by 
the Coustnactioa Engineer rhall c e r t i f y  Contractor approval of the 
t e s t .  
a11 signed i c a t  repor t8  and dirtributa copies t o  the Contractor. 
Construction Engineer s h a l l  r e t a i n  all original t e s t  reports .  

Tha C m t r u c t i o a  Engineer r h d l  give the Subcontractor a copy of 
The 

Acceptance of a l l  electrical equipment shall be dependent upou each 
place of equipment a a t i a f  actorily perfo&.ng the  intended function aa 
determined by the  Construction Engineer. 

. -  
The Cpntractor may, a t  the  Contractor 's  d i s c r e t i o a ,  prepare  and issue 
an acceptance repor t  f o r  any accepted piece of equipment o r  system. 
The original copy u h a l l  be re ta ined i n  the  Coatractor 'a  file. 
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7,011 - CONDUIT AND RACEWAYS 

1. CENEBhL 

A l l  wiring rhall be i n r t a l l e d  in rigid steel conduit unler r  otherwise 
a o t d  on the drawings, The use of electrical metallic tubing (EMT), WC 
conduit,  and fiber conduit ell be permitted only * e t a  s p e c i f i c a l l y  
ca l l ed  for on the  drawings, 

Conduit shall be del ivered to  the  j o b s i t e  in 10-foot lengthr, each length 
bearing the  Underwriteza' Laboratorier ,  Inc. label and the name of t h e  
manufacturer; 

When not shown in d e t a i l  on the drawings, the  exact locat ions  and routing 
of conduit and t h e  loca t ion  and 8it ing of conduit sleeves passing through 
f looru ,  walls, etc., a h a l l  be determined by the  Subcontractor aubject  t o  
approval of the Cons t ruc t ion  Engineer , 

Conduit which is m n  cxpoaed s h a l l  be run a t  r i g h t  angles t o  or p a r a l l e l  
t o  building s t r u c t u r a l  aenbers, Diagonal rum will be permitted only i n  
concrete r laba  or i n  apecia1 cases with p r i o r  approval of the Coasttuc- 
t i o n  Engineer. 

Conduit s h a l l  in no care be secured d i r e c t l y  t o  o the r  piping.  
p a r a l l e l  to  or croeging uninuulated hot  water o r  8 t e a m  pipes 'muat be sep- 
ara ted  from t h e  pipes by 12 inches i f  p a r a l l e l  or 6 inches i f .  crossing, 
Where these  lines are i n n r l a t t d ,  conduit p a r a l l e l  t o  o r  crosrlng the 
l i n e s  must clear the  i n s u l a t i o n  r u r f a c t  by 2 inches. Conduit s h a l l  not 
be run d i r e c t l y  under cold vater l iner  and a h a l l  be separated from the  
lines in other  d i r e c t i o n  by a t  f e a s t  3 inches. 

Conduit 

Conduit rhall be cut square with an approved conduit c u t t e r  and threaded 
with an approved conduit threader. The end8 shall be reamed free of 
.burrs, and a12 m e t a l  8bvingr and c u t t i n g  lubr ican t s  s h a l l  be removed be- 
f o r e  the  conduit I s  connected t o  the conduit ryrtem. 

Beds, offsets, and bevels a h a l l  be avoided where p r a c t i c a l ;  but where 
necearar]r, they ahall be made with an approved bending device. 
case shall the radiw of uty conduit bend be leas than t h a t  apecif ied i n  
the  Article 346 of t h e  NEC or le.8 than the  allowable bending radius of 
tha installed coaductor. 
be re jec ted ,  and the yse of heat  in bending conduit r h a l l  be r e r t r i c t c d  
t o  p9C condult only. 
r a d i i  of any required bendr uhall be such t h a t  the  . i n s t a l l a t i o n  w i l l  be 
aeat in apptarazace. 

In no 

Aay conduit crtrahad o r  deformed i n  bending W i l l  

Where mmber of conduits ure m u  together,  the  

Rigid nrtaf conduit, whether concealed or expoacd, r h a l l  be adequately 
supported in accordaaca with paragraph 346-12 of the  

Metallic conduit ehall be rccuted t o  walls, building framing, etc. ,  by 
.the use of DaPlleable i r o n  galvanized U-boltr, beam clampr,. conduit 
s t r a p s ,  or "Unistrut" f i t t i n g s  where "Unistrut" racka or aupports are 
used. 



J. 

K. 

L o  

HO 

. N o  

0. 

P o  

Rigid metal conduit shall be recurely fastened t o  all outlet boxes, p u l l  
boxes, cabineta,  and switch boxes with double locknuts and fneulating 
burhingr unless boxea with hubs are provided. 

All f i e l d  cut threads in r i g i d  steel  coaduit shall be coated with clec- 
trically conductive ant i- seize  compound, Thomas & Betts "KOPR-SRIEW)" o r  
approved equal. 

Al l  coaduit coanectioas s h a l l  be mode with appropriate f i t t i n g s  and se- 
curely tightened. Improperly made coancctioru or  tenninatfoas,  as vcll 
as any which have not bccn.adequatclp t ightened,  w i l l  be rejected.  

Conduit openings into whlch d i r t ,  p l a s t e r ,  mortar mix, or  debr is  may fall 
shall be cloeed with caps o r  t i g h t  fitting plugs during the construction 
period, Conduits in which such material haa accur~ulated shall be thot- 
oughly cleaned. Where 8uch accumufatloas cannot lm read i ly  removed, the 
conduft shall be replaced. 

Coaduitr t o  be uealcd for the purpose of preventing air  flov, rodent, and 
imact access ehall be scaled where spec i f i ed  on the drawings v i t h  appli-  
cable duct rcaling coqound,  such aa "Duxrcal," or "Karite' putty. 
'Chlco Compound" which r o l l d i f l c r  a h a l l  be uaed v t t b  scaling type conduit 
f i t t ings  0 

ExpaMioa couplings shall be ina t8Ucd  Fn all coaduit N P ~  crossing build- 
ing expaasion Joints and shall be located between conduit supporta adjr-. 
cent t o  the expansion joint.  . 
Conduit NIU in f l o o r  8 h b  o r  underground shall be i n s t a l l e d  exact ly  as 
shown and din#rrsioned on the  construction drawings. An). deviat ione from 
the  locations shown on the drawings nust be approved by the Coaatructioa 
Engineer pr io r  t o  Lna ta l l a t ioa  of tb coaduit. The locat ion of under- 
ground conduit u h a l l  be marked above ground In the  manner rpeci f icd on 
the dravingu. 

. 

2. EEAVY U' RIGID STEEL CONDUIT 

A,- 

B. 

H e a v y  wall r i g l d  steel couduit ahall be ho td ipped  galvanized or t l e c t ro -  
galvanized i n s i d e  and outside. Conduit a h d l  be National Electric or 
Triangle. 

Al l  ffttings, bdxaa, etc., used with steel  conduit shall be approved f o r  
N C h  UIC. 

3 .  LIQUID-TIIGBT FLEXIBLE METAL CONDUIT 

A. Liquid- tight flexible aphtaf conduit shall be fabr ica ted of galvanized 
steal f l ex ib l e  tubing vith a syuthttic jacket extruded over the tubing,  
aindlar t o  "Scaltite EF" manufactured by American Metal Eosc Division of 
the  American Brarr Campany. 

B. All flexible coaduit cxpored t o  weather, va t e r ,  o r  other liquids shall be 
Ifquid- tight v i t h  connectors approved for t h i s  use. 
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c. 

D. 

Liquid- tight conduit a s s e m b l i e s  shall include on each end an insula ted  
straight or 90 degree angle connector  equal t o  Thoma6 & Betts Company 
series No. 5300.  
l iquid- t ight  ~ s e m b l y  is c a l l e d  f o r  on the  d r a r i n v  o r  i n  these specifica- 
t ion8  0 

This shall  be the conduit aaecmblp intended wherever a 

Liquid- tight coaduit assemblies shall be used between motor terminal 
boxes o r  o ther  equipment sub jec t  t o  v ib ra t ion  and/or mechanical adjust-  
ment, the r i g i d  coaduit s y s t e 1 ~ ~ ,  o r  elsewhere as shown on t h e  drawings. 
t iqu id - t igh t  conduit used t o  connect t o  motor terminal boxes f o r  housing 
motor conductors shall be not less than twelve times the  trade site i n  
length but i n  no case h s r  than 12 inches. 

4. UNDERGROUND CONDUIT 

A. 

B. 

c. 

D o  

E. 

F. 

All. underground conduits ,  d c s u  o t h e m i s e  specified on the  drawings, 
shall be encased i n  concrete. 
s h a l l  conform t o  the  drawings. 

A l l  mch encasements and configurat ions 

A l l  encasements (except under roadways) shall  be regular  duct bank con- 
stzuction unlcsr  othcrwLse noted 00 the  drawings. I n s t a l l a t i o n s  (o ther  
than under roadways) requir ing r e i n f o r c i n g  s h a l l  be noted on the drawings. 
The drawings shall a l s o  rpecify whether regular re inforc ing o r  hcavp rein-  
forcing is required. 

811 duct banka passing under roadway3 s h a l l  be of heavy reinforced type 
constntctioa. 
within 10 feet of each r i d e  of the roadway.- c 

Each duct bank s h a l l  be reinforced. beneath the roadway and 

The concrete shall a 1:3:6 raixtnre of cement, sand, and coarse aggre- 
gate  of l/Z-inch pea gravel developing a miniaturn courprcssive strength of 
2300 p s i  after 28 daya, Coloring shall be prsvided by uniformly dust ing 
red iron oxide over the top  of the freshly poured concrete at the rate of 
1 pound per square yard of eurface. 

All threaded connectioar in conduits i n s t a l l e d  in  building f l o o r  s l a b s  o r  
underground shall be rta led wate r t igh t  with "Permaflex" tppe 2 UOP 

hardening sealant. 
sizing t e s t  after concrete is poured. All unused conduits shall be 
capped. 

Coudult wt be clean and d r y  and mats t  pass standard 

Conduits rubject to being f i l l e d  with water shall have water- 
t i g h t  Cap80 

Underground conduit shall be r i g i d  galvanized steel as speci f ied  on the 
drawings. 

5 .  WIREWAYS 

Wireways shall be i n s t a l l e d  only where shown on the  drawings. Size, con- 
struction, and i n s t a l l a t i o n  of wirewaya and appropr ia te  f f t t i n g s  shall be 
as speci f ied  on the  drswings. 

7-10 



7,021 - BOXES, COVER PLATES, AND CONDUIT FITTINGS 

10 JUNCTION, TERMLNAL, AND PULL BOXES 

A. 

B o  

C. 

2. 

3 0  

4. 

A. 

B. 

c. 

Junction and pul l  boxes shal l  be rrizcd as ind icated  ou the drawings. 
Where not spec i f ica l ly  s i z e d  on t h e  drawings, all boxes a h a l l  be s i zed  f n  
accordance with  Article 370 of the NEC. 

Junction and p u l l  boxes located indoors in nonhazardous areaa shal l  be 
code gauge galvanized  sheet steel, welded construction, v i t h  conduit 
knockouts or raceway openings, and hinged or acrewed covers as noted on 
the drawings. Boxes located outdoors shal l  have screwed, gasketcd covers 
and watertight Crubu. 

Terminal boxes shall  be provided with a removable panel for mounting re- 
lays, vtring devices, and,terminal block8. Terminal boxes s h a l l  be Boff- 
man NEHA 12 e n ~ l o ~ u r e s .  

DEVICE AND OUTLET BOXES 

Surface mounted outlet boxes for receptacles, switches, etc. ,  located i n  ia- 
duatrial areas a h a l l  be cast type (Crouuc-Hinds, Appletoa or Killark). 

c o r n  PUTES 

Cover plates for ins ta l la t ion  on receptacles, switchen, e tc . ,  ahall bc a 
s p e c i f i e d  on the drawings. 

CONDUIT FITTINGS 

. 
a 

C a t  malleable iron or steel conduit f i t t ings  w e d  v i th  r i g i d  steel 
conduit ahall be thoroughly coated with metallic zinc or cadmium Zmldc 
and outside after dl nuchine workah completed. 

C a i t  conduit outlets used wtth r i g i d  steel conduit shall be made of mst 
reairting alloy8 of it- or rtce l  or shall be umdc of aonfcttour. 
materials with threaded hub8 for heavy w a l l  rigid conduit. 
ahall be Crouse-Rind8, Appletoa, or Killark. 

Fitt ings  

Noaopctallic insulat ing typa bushings u8ad oa rigid r t c t l  conduit shall be 
0.2. type A, Thomu & Bettr 200 series, or Appletoo  type BBU. 
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A. Each reel o r  c o i l  of v i r e  and cable a h a l l  beat the manufacturer'a M ~ C  
and approval tag ,  which s h a l l  ind ica te  the  wire size and type of insula- 
t l o a  and shall bear the Undemlters' Laboratories, LPC., label. 

B. All wire and cable funtished and i m t a l l e d  s h a l l  be l i s t e d  by Uader- 
writers' Laboratories, Xnc., f o r  the  s p e c i f i c  type of i n s t a l l a t i o n  
(couduit,  duct ,  cable t ray ,  d f r cc t  bu r i a l ,  aerial, ctc.) shown on the 
drarings . 

C. No wire and cable s h a l l  be pulled u n t i l  the  couduit system is complete 
from pu l l  point  t o  pull point. 

Do Care shall be exercised while i n s t a l l i n g  wire in conduit8 so aa not t o  
damage the conductor insula t ion.  Idea l  Indus t r i es  "Yellov-77" o r  VIre 
Lube" or Elect ro  Compound Company's "Y-€R-EAS" compound map be used i n  
pul l ing nouatnrored conductors and shall 
mechanical means. 

used i f  wire I s  p l l l c d  by . 
The bending radius of any wire o r  cable r h d l  not be l e r a  than the  mini- 
mum recomended by the manufacturer.. lfdnuo pull t e n d o n  and sidewall  
prcasure of any wire o r  cable .ahall not exceed manufacturer's tccoPrmcnded 
value8 0 

2. CONDumRs 6 

The arinhua e f t e  conductor t o  be usid f o r  power and l i gh t i ng  c i r c u i t s  
rhorl be No. 12 AW. Where ,pacified on the drawings, No. 14 and No. 16 
A C  condoctors m y  be used f o r  control  drcultr. Comataicatioas cou- 
ductorr  shall be sized u apecif led ma the dradnga. 

.Ail contiactors NO. 4 AWC ( ~ o d  amallat r h d  be copper. 
AwI3 and larger r h r l Z  be as rpacif'icd.oz~ the drawings. 

Conductors 100. 2 

All vire No. 8 NG 8nd larger 8 h d l  be atrandad. 
and smaller feeding light8 a d  r c c e p t a c ~ c s  a h d l  be ro l id .  
A W  and 8-ller installed for mtot lard. and control  wiring shall be 
atr8ded.  

Wire in 8 i z t  No. 10 AUG 
Wire No. 10 

Cablea rhdl have st8nd8rd 8tr8ading f o r  rize8 as follows: 7 8trand8 up 
through No. 2 and 29 utraadr from No. 1 through No. 4/0 unless otherwise 
noted 011 the drawings. 

3 .  COLOR COD= 

A. All grounded (neutral) conductors No. 2 AWG and snmllcr shall have white 
insulat ion.  
f l e d  at a l l  tcrndnal o r  junc t loa  points  by wrapping with white, eelf-ad- 
hcsioa, vlnyl p l a a t i c  electrical tape, Scotch No. 3s. Suf f ic ien t  length 
o f ' c a b l e  neares t  terminal or junction point s h a l l  be taped so tha t  

Grounded conductors l a rge r  than No. 2 Awlc shall be ident l -  

7-12 



B o  

c, 

D, 

neu t ra l  conductor shall be eas i ly  ideatif fable when covers of l i g h t i n g  
paneb,  t ransfotmcrs,  junct foa  boxes, r a f e t y  8witche8, etc. ,  a te  removed. 
Ungrounded (phaac) conductors may be my a v a i l a b l e  color8 o ther  than 
a t e ,  gray, o r  green. 

Any i m u l a t e d  coaductor intended s o l e l y  f o r  grounding purpoues shall be 
identified by a continuour green co lo r  or a continuous green color  v i t h  
oac or  more yellow striper. 

Ungrounded s i n g l e  conductor coa t ro l  c i r c u i t  uiring umy be a combination 
of any colors  o ther  than white, gray, o r  green. 
c i r c u i t  conductor uha l l  be i d e n t i f i e d  i n  accordance with paragraph 3.A. 

The grounded con t ro l  

Conductore of multi-wire branch power and l i g h t i n g  c i r c u i t s  shall have 
Ident i fy ing colors  i n  conformity with paragraph 2 1 0 4  of the NEC. A 
unique color  scheme s h a l l  be used f o r  each d i f f e r e n t  voltage system, 

Thi8 sec t ion  of the s p e c i f i c a t i o n  covers the  e l e c t r i c a l  testing of a l l  
600-volt insula ted  single and mufti-conductor wire and cable-  

4. 600 VOLT l;t4SULATION 

A. Wire and cable with a 600 v o l t  i n s u l a t i o n  r a t i n g  shall be furnished and 
i n s t a l l e d  f o r  all power feeders,  motor leads, ughting,  a d  coa t ro l  cir- 
c u i t s  t h a t  are designed f o r  operating vol tages  up t o  and including 550 
V o l t 8  0 

So All wlring i n r t a l l c d  i n  conduit and raceways, up t o  and including No, 10 
A% u h a l l  be single conductor type THHN-TBWN unl.eer otherwise specified 
em t h e  drawings. - 

All wiring i n a t a l l a d  in couduit and raceways, No. 8 AWC and l a r g e r ,  shall 
be single conductor type TEU or type XHHW unlcar othcM8e spec i f i ed  on 
t h e  drawingj. 

. 

* 

C. 

5. 600 VOLT CONTROL CABLES 

A. Ih l t i - conduc to t  con t ro l  cables  ahall be mois ture-rcr is tant ,  small d i-  
ameter type upfc88 othendsc r p t c f f l e d  on the dradngs :  
NEW WC-S 'rtmndardr and be approved by Underrrriters' Laboratorier ,  Inc., 
for conduit, cable tray, and underground duct i ~ t a l l a t i o a s .  

Conductors aha l l  be utrsndrd copper with heat and moisture r e s i s t a n t  PVC 
inrulatioa, 15 nil. thick ainipata, and covered v i t h  clear nylon j a c k e t ,  5 
d l 8  thick addmum. Coaductors rhall be c o l o r  coded in accordance with 
NEMA WC-3 Method 1. 'Cablcs rhdl  have an o v e r a l l  flame-rtsiutant sheath 
of PVC, 45 n i l 8  thick miaimurn, 

Cables shall meet 

B. 

C. Tha number and ufza of conductors and the  exact color  coding requirements 
a h a l l  be as rpeclficd on the drawings. 

Cable8 shall be ra ted  rbr 600 v o l t s  and 7SoC operation. Do 

6. TESTING . .  
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Test No. 1 - Continuity 
B, Make tart for continuity and correctnem of wiring and ldentificatioa on 

all coaductors of lighting and receptacle branch circuits, povcr and 
control circuits, and motor leada, 

Test shall be made with a dc t e s t  device, including a b a l l ,  a buzzer, or C. 
l i g h t  0 

. 
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7,041 - SPLICES, TAPS, AND C0"Ec"ORS - 600 VOLTS OR BEX,QW 

A. S p l i c e s  and taps ahall generally be made in  junction boxes o r  wiring 
gutters,  Solderless connectors shall be used exclusively, 

B, All compression coancctott~ shal l  be installed i n  strict accordance with 
manufacturer's instructions, using properly rircd and keyed connectors 
and dies, All compression coancctors shall be Thomas C Betts or an 
approved equal. 

2.  COPPER CONDUCTOR CONNECTORS 300 VOLTS OR LESS 

A. Splices., taps,  and terminations of stranded coaductot!~ no. 10 AWG and 
s.araller shall be made d t h  pressure connectors, Thoma8 & Betta 'Sta-Kon" 
or equal. 
w i t h  split-bolt connectors or with ~ n s u h t e d  wire puts, Thoma8 & Bettr  
"Figgy" or equal. Termiaatioae of eo l id  conductors No. 10 AUG and 
smaller may be made by forming the wire to,fit under 8 screw head, thus 

Splices and taps in u o l i d  Noe 10 AWC and rmaller shall be made 

requiring no connector. . 
, 

8'. Splices and taps in copper conductors N o ,  8 AWI: through No, 1 AWG and 
terminatform of these sitar of coaductors other than i n  equipment lugs 
( i . e . ,  mldcd caae circuit breakers) uhrI.1 be made v i t h  either copper 
mechanical connectors or with wraulgbt copper campression comectori. 

Type of Coanectioa - -- TIbc of Connector 
Thomas d Bctts ' 

Series No. 

SQliCC . Mechanical - S p l i t- b o l t  2T t h  8T 
Tap Mactunfcal - Split-bolt 2T thna 8T 
Ttnainatlon Mechanical - --hole lug 31000 
Splice Compteraioo - Two-way coancctot 54500 
Tap Corpressiop - C-tap 54700 
Termha t iop Ce~ptasrioa - One-hole lug 54100 

C. S p l i c e s  and tap* in copper coaductorr Na. 1/0 awC through No, '4/0 AWG and 
tcminations of these r i t o  of conductors other than Fn equipment lugs 
( L e o ,  molded cam circuit breakers) shall be made with wrought copper 
coapre8uioa connectors. 

Thomas 6r Bette 
Type of Coanectioa Type  of Connector Series No. 

S p l i c e  

Tendnatioa 
Tap 

'L4cslb-wty conacctor %SO0 
C-tap S4700 
Twu-hole lug 54200 

D. Copper conductors shall be thoroughly cleaned before connectors are 
installed, 
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3. COPPER CONDUCTOR CQNNECTORS OVER 300 VOLTS 

A l l  counectors spec i f i ed  f o r  use with copper conductors carrying 300 Volt8 
or lesu are appl icable  for use with conductors carrying up t o  600 v a f t r ,  ex- 
cept  insula ted  wire nuts rhall not be tucd. 
and smaller  s h a l l  be made v i t h  s p l i t- b o l t  connectors. 

Splices In coaductors No. 10 

4, INSULATION OF SPLICES AND TAPS 600 VOLTS OR LESS 

A, Spl ices  and taps in t h a r k p l a r r t i c  and rubber insula ted  conductors shall 
be insula ted  in accordance with 1) or 2) below. 

The connection s h a l l  tirut be insu la ted  vith rubber tape, 3M Company 
No. 130C, Plpnrouth Rubber Company "Plyvolt", or Okoaite Coarpany No, 10, 
The connection shall then be wrapped v i t h  all weather vinyl p l a s t i c  
tape, 3H Company No. 88 or Plynrouth Rubber Company "Premium Grey." The 
inner tape shall be wrapped in  a manner 80 aa t o  pad the shatp edges 
and f i l l  the  indents of the  comector .  The oute r  tape shall be applied 
u n t i l  the  t o t a l  area of the  inenr taping is covered with 8 dniayn of 
four  layers. 
a t  l e a s t  equal t o  tha thickacsa o f  the  conductor insulat ion.  

The t o t a l  thicknes8 of the  combinatioa of tapes shall be 

2) The sharp edges and indents  of the  coancctioa r h a l l  f i r u t , b e  padded 
v i t h  3M Company "Scotchfi l"  insu la t ion  pad, P l m t h  Rubber Coqany 
'Plyseal" ixmulatioa pad, o r  Okonite Company No, 75 f i l l e r  tape. 
connection shall then be covered with an appropr ia te ly  rized heat- 
8htinkable sfeeve, bychem' Company Type "WCS" or Thoma8 and Betts Type 
"Bs" or v i t h  prc- stretched tubing, 3M Company Type "PST." 

The 

.I 

B. Connections i r u d a t t d  in accotdmce with 4.A.l) or LA.2).ahich are not 
hourred in a junc t ion  box or  o the r  metal e a c l o m r e  e h a l l  have an addi- 
t i o n a l  p ro tec t ive  wrapping of f r i c t i o n  tape, P l m u t h  Rubber C o m p ~ p  
"Special AS'IM' o r  Okoaite Cornpaw Wanaon" No, 5 t o  p ro tec t  the connect- 
I o n  from I b t 8 8 h M .  

c. outdoor splices and tap8, 8uc)r-88 8puce8  a t  rc tv ice  entrancea and 
any connection8 which ara subjected t o  high h m i d i t y  shall be insula ted  
in accordance with 4.A. and 4.B. and then wrapped with l inen  c l o t h  tape  
and printed with two bmmhed-en coats of GenemtlEl.ecttic Coraprnp 
"G~yptrl." 

0 .  Onderrrriters' Laboratories,  Inca, U r t c d  in ru la to ra  f o r  rpllcar and eapa, 
similar t o  b u d y  "Poi*Tup", may be used only where upeclfied on the  
drawings . 
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1 .  

2. 

A, 

B o  

C. 

D. 

GENERAL 

The grounding of electr ical  equipment, grounded electr ical  circuits, etc., 
shall be i n  accordance with t h e  construction drwings.  I n  addition t o  the 
grounding s p e c i f i e d  herein or ou the dravings, a l l  ground coancctions te -  
qui red  by the NEC s h a l l  be furn ished  and i n s t a l l e d .  mere grounding cop- 
ductor  sizes are omit ted from the  drawings, t h e  minimum requirements of 
Article 250 of t h e  NEC shall apply. 

All motor frames, panelboards,  and enclosures  housing electrical devices, 
such as safety s v t t c h e s ,  motor s t a r t e r s ,  c o n t r o l ' d c v f c e s ,  etc.,  shall be 
grounded t o  t h e  b u i l d i n g  ground g r i d  wi th  an equipment grobding con- 
ductor .  

The equipment groundfng conductor s h a l l  be a continuous copper wire and 
shall be nan in the same conduit  s d t h  t h e  current ca r ry ing  conductors. 
Alurpinum ground wirer are not penni t ted  and w i l l  no t  be accepted. Wire. 
f n s t a l l c d  l o  steel conduit  may be e i t h e r  bare  o r  green insu la ted .  Wires 
No. 10 AVG and smaller ahall be eol id .  Wirer No. 8 AUG and larger shall 
be stranded.  

Equipment grounding conductors shall connect t o  t h e  building ground g r i d  
a t  ground bu88cr and ground Frracrte or t o  arfstfng e q u i p m a t  grounding 
conductors as shown on the drawings. Groundfag or boading of equipmat 
t o  bu i ld ing  steel  as 8 80lc means of grounding not  be acceptable ,  
and the use of coaduit 81 the equipment.grouading conductor is not pcr- 
mlttcd. 

Coanectioar t o  ground buases d connectioua of equipoent grounding con- 
ductors t o  svitch boxer, .peaclboardr, cabine ta ,  etc., shall be made wi th  
e i t h e r  bo l t ed  mtchanicaf. lugs or compression C O O P C C ~ O ~ ~ .  Before connect- 
ions are made, d contact rurfrcea shall be dean  and b r i g h t ;  and a com- 
pound t o  prevent  olddizfng, such as "NolOlddc' oe "Contact Aid" shall  be 
appl ied  to insure g a d  electrical coatact. 

3. NONELECTRICAL EOOIPneMT 

Noaalccttiul equipment, much as metal tanks, p h t f o r m 8 ,  supports, etc. ,  
shall be grounded in accordance vith t h e  dravings. 

4. GROUNDED CONDUCTORS 

The grounded conductor of any grounded e l e c t r i c a l  circuit shall be grounded 
n accordance vith t h e  dravtng8 and Sec t ion  250-26 of t h e  NEC.  

50 WOTOR GROUNDING 

The equipment grounding conductor ,  e i t h e r  bare o r  in su la t ed  n e e n ,  s h a l l  
be terminated under one of t h e  bolts holding the j u n c t i o n  box t o  t he  
motor frame. On motors where t h e  j u n c t i o a  box is velded i n  place o r  cast 
as p a r t  of frame, t h e  box s h a l l  be d r i l l e d  and tapped. 

Terminatioau of motor equlpmcnt groundfng wlres shall be made i n  accord- 
ance v i t h  paragraph 2 . D .  
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7.121 - IfISCELLcLNeOUS DLSTBfBUTION EQUIPMENT 

1, CIRCUIT BRZAXERS 

A. 

B. 

Circuit breaketa ehall be of the frame Bite, t r i p  rating, and number of 
poles indicated on the drawingr. Circuit breakers u h l l  be supplfed in 
NEMA 1 enclosure8 unleaa othemdra noted 011 the drawingu, ulth provi j ioas  
for locking the handle in the open paritioa, 

Circuit breakem, unless o t h t d s e  noted on the draulngs, shall be molded 
care, quickr-mdrc, quick-break, ambient coopenrated, the- magnetic, and 
capable of safely intermpting a l l  load8 up to  and including the maximum 
interrupting rating listed below. 

Frame S m t r i c a l  
Size Trip Intertupting Rating 

Poles Val  t age Based on NEMA . _ -  &!L & E m  - 
100 15-100 1 9 2  120/240 7,500 

3 260 10,000 roo 15-100 
100 15-70 3 480 14,000 
225 70-223 3 480 22,000 
400 250-400 3 480 30,000 

2. SAFETY SVITCgES 

Safety s ~ d t c h e s  shall be heavy duty type,  aiwd throw, with v lr ib lr  
blader iii NEMA 1 endowre for indoor us. and In a NEXA 3B endomre for 
d1'rotitchea located ootdoors unle88 othensire noted on the dratrings. 
Suitcher rhr l l  have quick-aake, quick-break mechanism, front cover inter- 
lock and indicator handle. 
ratings, number of poles, fu8iblt or nonfuulbh, etc., as indicated on 
the d r d n g s ,  
power when used on motor cirttritr. 

SwLtchm shall be eqoimlerrt to  Ccncral'Elcctric CompanF type TB. 

Switches a h d l  be of the ampere and voltage 

Switches shall have horrepawer rating equal to =tor horse- 

*. 

A. The Subcoatr8ctor r b l l  provide a complete set of fuses for a l l  fuse 
holders t o  w'hich ha makm e l e c t r i d  conn~ctlops including those in 
u t i l i t y  eqtriFnt furnished by others. 

Unlear speclficrlly noted o t h c d r c  on the drawings, a l l  fuses shall  be 
cartridge type, &a element, with 8 minimum of ~ 0 0 , 0 0 0  amps intermpting 

B. 

capacity aa lirted w o w ,  

Volt age 
250 
250 
600 
600 

-- - 

... -. 

223-600 
1/m-200 
223400  
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7.141 - HOTOR CONTROLS 

1. MAGNETIC STARTERS - FULL VOLTAGE (REVERSING AND NON-REVERSING) 

A. 

B o  

c. 

D o  

E. 

P, 

Hagnctic motor atartars shal l  be combination type, rated for 600 volts 
v i t h  a circuit breaker o r  fuacd d i s c o q t c t  (as specif ied) ,  mounted vithin 
the enclomre uulesr othetwL8e rpecified 00 tha dravings. 

Magnetic s t a r t e a  for 3-pha.a motors shall be equipped with three thenaal 
overload relay. f o r  overload protection. Overload relay h e a t e r  elements 
rhall be' sited and i n r t a l l t d  by the  Subcontractor i n  accordance with 
w t o r  nameplate f u l l  load current. 

Operating c o i l s  s h a l l  be 120 v o l t r ,  60 HL 
used 00 the 480 vol t  rp8tem, a 480-120 vo l t ,  1 phaac, 60 Hz control  trans- 
forrpar ahall be rPountcd v i t h i n  the en~ louure .  
control transtotmet secoadary s h a l l  be fused. 
control  t r ab fo rmer  secondary a h a l l  be grounded. 

When magnetic starters are 

The X1 terminal of the 
The 5 terminal of the 

Reversing starters shall include both archapical and clectrtcal in te r-  
locking t o  prevent simultaneous energizing of the forward and reversing 
COutaCtof8. 

Enclom~rar shal l 'be  NEMA type 1 except where otherv im noted on the 
drawing& 
b a d  from outride the eado8ute and 8 b l l  be 80 interlocked with the door 
t h a t  i t  awst be in the "Off" po8itloo before the door can be opened. 
r d r e c r e t  dcelcr didl be included to permit qualified persoane l  t o  open 
endoaura with breaker cloecd. 

The c i r c u i t  breaker or  dlrconnect switch ahall be operable  by 

A 

Starters s h a l l  be Allen Bradley Bulletin 712 o r  713, Cutlet  bmncr tppc 
A30 o r  A40, or Square 0 clasa 8538 or  8539. 

A. Hamarl a t a r t e r a  for 120klt, 208 volt, 240 v o l t ,  &ud 480 vol t  aotors 
shall be a toggle operated h t c h e s  with tAp-free .overload protection in 
8u i tabh  and08ur. d e m  othrrPira noted 00 the drawings. 
re lay  heater element. rhrll be sited in accordance-wfth the motor name- 
p l a t e  full load cumant. 

h r l o a d  

B. st8tt.m for: single pha88 mtora, 240 voftr or 1e.8, S h a l l  be 
Bradley Btrlletirr 600, General Electric $R 101, or Square D c lass  2510. 

C. Starterr for 3-phasc,. 480 v o l t  =tors  shall be Allen Bradley Bul le t in  609, 
General Electric Form CB 1062, or Square D c l a s  23.10. 

30 CONTROL DEVICES 

A. 

B o  

Ptuh buttoas, ualec to t  twjltches, and indicating lights shall be heavy- 
duty o i l t igh t ,  surface mated i n  "HA type 13 cncloalure indoors, NEMA 
type 4 encloaurc outdoors, and NEHA type 7 enclosure i n  hazardous area6 
unlerr otherwfse noted on the  drawing8 . 
Indiddual units shall be furnished with utandard s i ze  legend plates. 
Marking8 on the p l a t e s  shall be i;n accordance with the drawlngs. 
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C, Control devices shall be Allen Bradley Bulletin 800T, Square b c l u e  
9001, or General Electric Form c82940. 

4- CONTRQL RELAYS 

A, Relay8 shall have 120 vol t ,  60 HZ C O L ~  with couvcrtible coatacts rated 
for 10 appa at 600 volts unlem8 othervfra noted on the drawings, 

B, M a y a  shall ba Allen Bradley Bulletin 700, Square 0 clarr 8SO1 type D ,  
or General Electtic.Porm CR 2810-AlL. 

TctPPinal blocks, vhere required and not rpeci f lcd on the drauinga, ohall be 
Buchm.n "Medium duty" , rectioaal type, with t u h l a t  clamp type tcnainal  
sectioua Cat ,  No. 515, and end piecar, Cat. No. 530, Prerrare rcnsitivc 
white marking tape, Cat ,  No, 50, rhd1.h used for  tcnnfnal fdcatificatioaa, 

. 

. 
4 

. *  

i 

. . .  . 
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1. MOTORS 

All =tore will be furnished under other apecificatioaa. Generally, nmtora 
leas than 1/2 horsepower a h a l l  be 120 v o l t ,  16, 60 Bz. Motors 1/2  home- 
power and larger a h a l l  be 480 v o l t ,  30, 60 Bz. 
futnfah a l l  motor- control and protective devices unltaa otherwise specified.  

The Subcontractor shall 

2. TESTING 

A o  Test No. 1 - Insulatioa Resistance 

1) Teats that are required for any motors r-ller than 100 horsepower 
a h e l l  be specified on the dra-ngu. . 

2) Motor8 in the 460 v o l t  range (440,  460, 480) a w l  be tested using a 
1000 volt w t o t  driven "negget".. 

3)  The t e s t s  ahal l  be made with -tor windings at  a d i e n t  temperature. 
The voltage rhall- be applied between a l l  phases of the motor vfading - 
tied together and ground. 
ainutcs and untf l  the reading reache8 a nearly coortant value. 

The voltage r h l l  applied for a minimum of 3 

4) Minincunr acceptable iarulation resistance tcadinga 8hall be as f o l l o ~ .  

. 480 Volt8 s aegohnas - 

T e a t  Roo 2 - Air Gap 

B. An " A i r  Gap Meaautc=nt" shall be made on any =tor when requested by the 
Coartructioa bginatr .  

c. 

1) check grounding of aJ.1 equipmat.  
2) 
3) cba& coupUngr and .bearing.. 
4) Cbeck lubrication r j8f .a.  

Check aligrrp.nt d t h  driven equipment. 

*Tart No. 4 - Operatloaal 
Do An "oper8tiolul Test" a h d l  be performad on all motors with load on motor 

and under n o d  operating conditioru. To be 8cceptabh ,  the t e s t  must 
prove proper rotation, labrlutioa, and alignment. It murt a180 show 
that w t o t j  do aot have excesuioe vibration and do not exceed rrrrmeplato 
currant rattng. 
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8,OOO - INSTRUMENTATION CONSTROCTION . 

1, GENERAL 

The ins tnrmnta t ion  work described herein provides f o r  the acquisition, 
fabr icat ion,  and assembly of modular un i t s  and f o r  installation of the 
ins t runra ta t ion  syut- f o r  the  project iqaccotdancc with the 
instrumentation drawing8 and specif icat ion.  

2. SUBCONTRACTOR RESPONSIBILITY 

A, Work t o  be Performed' by Subcoatractor 

1) The Subcontractor shall instal l  control  cabinets, ln8trumeat panela, 
t ransmitter  tach, and mlscellaaeotta deaignated field and process 
instntapcata and hardware. In addition, the Subcoatractor uhall make 
all pneumatic tubing and electrical field connectioar t o  the bulkhead 
and ~ternduaf points as tndfcatcd on drawings and upecificationa. 

fnstmmentatioa compoaentr and izwta l la t ion  a h a l l  be in accordance v i t h  
Instrument Specification sheet8 and drawings. ' S u b t i t u t c s  f o r  spcc- 
i f i e d  components shall be aubmitted t o  the  Contractor f o r  approval. 
The formal "change and/or m d i f i c a t i o a "  requests shall become a pcrma- 
nent p a r t  of the project documentation. 

2) 

3) The Subcontractor shall =intain a complete act of current project 
drawings aad Iostnrnmntatioa Sp+cification rheets. 

. s h ~ l l  be marked In red. 
shrll be submitted for the "a. built" configuration. 

Approved changes 
At the end of the  project ,  marked-txp document8 

. 8.  Materials t o  be Supplied t o  the  Subcontractor by the Contractor . 
None 

C. EquipPrsnt Traasfrr t o  Conatmetion S i t e  . 

The Subcontractor rhrll be responsible f o r  on-loading, delivery, and 
off-loading of the item from the Contractor Irmtnrment Shop to the  
construction site. Adequate rtcpu s h a l l  be taken t o  p r o t e c t  the 
equipmnt from physical and weather damage. 
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a.' All in r t r r rmntr  procured by the Subcontractor shall be sent t o  t h e  
Coatractor  t o  be checked  for compliance t o  rpec i f ic r t ioas .  The 
u m n u f a ~ t u r e r ~ r  in s t tuc t ion r  shal I be provided WI t h  t h e  inrtmmcnts.  
Each rhipping coatainer  dull have a l i a t  identffying the coatca ts  
of t h e  containers,  purCh88e order  uumber, and t h e  name of t h e  
m p p l f t r .  The e x t e r i o r  of each rhippfng coatainer  i h a l l  be marked 
v i t h :  

* (2) The number of u n i t s  contaiacd. 

(3) SpeciaJ hand7 ing requf rcments t o  optimize safe  dcl ivery. 

Manufacturer's t e a t  repor ts  of incoming components s h a l l  l i s t  
d e d a t i o n 8  and ca l ib ra t ion  da ta  and shall be submitted t o  t h e  
Cautractor f o r  approval prior tc, ins t a l l a t ion .  * 

b. 

. 2) Fabricated A88embli88 

The Subcontractor r h a l l  v l s u a l l p  inspact  f o r  damage o r  defects  arsem- 
bl lcr  subal t ted by the  Contractor. 
any asrenrhty unlear it  fs free from damape .or .defect8. 

The Subcontractor sha l l  not accept 

3) Pre-Acccptaace Testing 4 

a. F i e l d  Testin@ . An in r tmmcata t ion  ayatem in8taj.lcd in the  f i e l d  
rhall be t t r t e d  by the  Subcontractor as fOllOV8: 

(1) T e s t  all: pneumatic lines f o r  cor rec t  counectio~~a,  i den t i ty ,  
.ad Icakage. 
ware found to  be leakin@. 
be fn compliance v i t h  ISA Standard BP-7.10 

Repair or replace all tubing and f i t t i n g s  t h a t  
The test  for J e a b  and plug8 8ha11 

(2)  Test 811 electrlca?. in t t rcoaneet jng  vf r fng  for conttnui ty,  
correct terarfarrtioa, and cor rec t  Ident i f ica t ion .  

(3)  Test a11 thcrwcaaple and therwcouple-laad wire fo r  iden t i ty ,  
coatirnrlty, and co r rec t  terminitfoa. 

b. T e s t  Reportr A test report  s h d l  be prodded on each crystem 
ind ica t ing  the f of laving: 

(1) A afstem test was nude. 

(2)  bevistiorr8, i f  any, in the tes t  procedure f o r  the system. 

8-2 



, .  , 

(- 

(3) Results  of the testa. 

(4) d i f f i c u l t i e s  encountered in  getting the  8yatem under t e s t  t o  
mat rpcclfied requirements. 

C. These tes t  reports s h a l l  become a permanent p a r t  of the project 
documentation. 

Equipment Protect ion at Construction Site 

The Subcontractor s h a l l  be reupoasible f o r  the  protec t ion of the i n s t t u -  
nacntation system during coas tnact loa  t o  prevent phyrical damage, paint 
r p l a t t e r ,  a d  dirt accumulation on the L~trueents .  At the completion 
of coartzuctioa, the in8tnamat11 and con t ro l  panels  shall be clean. 

Ins t a l l a t i o n  Requirements 

General 

a. 

bo 

C. 

d. 

a. 

Imtkments shall not be i n s t a l l e d  until a l l  heavy construction 
work in t h e  immediate are1 hrr been cqleted. fn8truments' and 
acccsroticr mounted on panelboard., racks, or other munting 
rtntcture shall be leveled, aligned,  and securely faatcned. Care * 

ahould be taken at a l l  time8 t o  p r o t e c t  the instruments from shock, 
vibratioa, dus t ,  chedcalr, unauthorized pcrsonxd, and coustrnc- . 
t ion aatarid.so 

All inrtnmentatioo process and pneumatic lines 8haU be clean and 
d q  and rhall  be free from o i l ,  grcaar, o r  other foreign ~ n a t c r i a f s .  

Isrdividual tubing 8)l l l l  be i d e n t i f i e d  wtth the line number shova on 
tha drawings and impresrd fnto a 8 t d d c l r u  ateel tag which shall 
be wired o r  chained t o  the tube at i t s o o r i g i n ,  des t ina t ion ,  and ou 
both s ide8  of in tervening w d l  o r  ceiling pcnctrationt3. 

InstruaLaat wiring rhrll be labeled at each ternination point with 
the wire ;mmbera rhorm 09 tbr Lrut-rrt electrical 8chclaat icz~ 
Brsdy B-400 a d f - r t i c k i n g  electronic wiring markers o r  approved 
equal rhrl l  be uaed t o  Identify r i ro  4 c ib ler .  

Inrtmaent 82-1 and temperature r-or wiring shall be contained 
l a  conduit or w%teways, f r e e  of conductors carrging a l t e r n a t i n g  
curnut unless otherafse specified on the drawings. 

Valver, ~cce8rorics, and Special P i t t i n g 8  

Valves PUI~ be handled in 8uch a mamet a8 t o  p ro tec t  the bellows and 
diaphragm housing u w e l l  u any item p r a v h m l y  as8embled on the 
valvea, such M capillarter, poa i t iouars ,  aohnoids,  etc. Where the 
fastallation requ i ra r  the application of heat, ad in welding, aoldcr- 
fng, or  s i l v e r  brazing, precautions shall be taken t o  emsure that the 
i n t e r n a l  part of these  item8 are not damaged by heat. 'In cases where 
such damage ia posrriblc and the body of the  item cannot be kept cool t o  
the touch at ' a l l  times, permission in wri t ing  from the Coa t r ac to r  shall 
be obtained t o  completely disassemble t h e  item before heat i.3 appl ied .  
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3) Tubinq . Copper tubing and f i t t i n g s  aha l l  be used for all lnstrumen- 
tgt ion pneumatic l ine8 and coanectioru, unless othemdse rpccified on 
the draringr. 
t o  i r u t n r m n t s  a r  rpecified ou drawingr. 
with swaged f i t t i n g s ,  u a e s s  otbcrvire rpeclf ied on the  drawings. 

Coarpree8ion f i t t i n g 8  shall be used oaly for counectionr 
Line jo in t8  ahal l  be made 

80 Copp er Tubing . Technical Specification 5.112 s h a l l  govern 
pneumatic tubing with the following additions. 

(1) Tubing shall be rupplicd dehydrated and capped. 

(2) A l l '  tubing ah811 'be cut and beat wing  atandard tubing cut ters  
and bending twlr. Tubing aha l l .no t  be oawcd. After cutting, 
all tubing #hail be reamed t o  e8t8blf8h f u l l  diameter,  and a l l  
bum shall be removed. A l l  tubing s h a l l  be blown out uuing 
clean, dry  air t o  earura the removal o f  a l l  chip8 that may 
have entered. 
cutt ing to  euaute cl tadincrr r ,  
except at the time of ins ta l la t ion .  

ul tubing r h a l l  be capped inmbdiately a f t e r  
Cap# shall not be removed 

b. P l a s t i c  Tubinq . 
except -en rpecified on the dr8wing8. 

Plastic tubing d f i t t i n g s  8hru not be used 

4) Uirm and Cable Systapr 

80 Tha measurapmt and .control r i g n a b  include both 120 Vac and 8 
variety of  dc signah whkh are lea8 t ha  30 Vdc. 
thrur  signals from electrical interference is ueceaaalf. 
i d  protection ahall be provided by selecting cable rupport 
878tm,  
trsncher, or conduit between f i e l d  t e n a i d  devicea and control 
building interface boxer. The hs8-than-30 Vdc 8ign.l cable8 s h a l l  
ba routed in a reparrts cnclo8ura from power and ac control cables. 

Protection of 
Hcchhn-  

Hulti-rignrI cables s h a l l  be routed d a  cable t rayr ,  

be Coanectioxu rhall be made by comgrerrioo connector8 applied with a 
locking-type hand tool. 
clamp type f o r  d l  t a r d a r l  bm.0 oanectionr shall be l imited t o  
fra wiru p ~ r  te rmid madmum.  

T a d a d  strip. shall be of the tubular 

C .  Wire and u b l e  ident i f ica t ion ahal l  be by uniform labels, and each 
wirm and cable ahal l  be ident i f ied  a t  every terminal point with a 
p.mwnt marker. 

(1) AC Signal Systeau  . AC coutrol dgnrlr, except those uacd 
f o r  motor control,  shall be transmitted between f i e l d  and 
control  cabinet8 v h  cable t rays  deaignrtad f o r  120 Vac COP- 
t rol .  
a b r l l  ?m d8 single-palr cablea in r t a l l ed  i n  couduit. 
conducton rhrll ba rtranded copper, 600 V class ,  16 A W  
Pinlma. 

Wiring from f i e l d  junctioa boxes t o  individual devices 
A l l  

(2)  Dc Sigrid System# . Requirement8 f o r  the v8riw dc r i v a l 8  
are as followr. 

8-4 
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mA Signals . The negative side of each signal shall be 
connected to control .system# gtoud a t  one poin t  in the 
control building and isolated frum ground elacvhcre. 

(1) The drain wire8 of singlc-pair cables shall be 
connected to the drain wires of multi-pair cablea so 
aa to be continuous from the f i e l d  device to the 
control bui ld ing .  

( 2 )  Individual drain wires ahall be i8olated from ground 
a t  t.b field device by use of e lectrical  tape.  

6 .  

( 3 )  Overall cablcahielddrain wirer shall be connected 
to the equipment ground at one point i n  the con t ro l  
building and irolatcd froa ground elsewhere. 

Voltage S i g n a l s  - Greater Than 100 aV . 
are same as mA slgnrrls. 

Requirements 

CONTRACTOR RESPONSIBLLITP 

Work to be Performed by the 

Noae 

Matetiah To Be Supplied To 

None 

Tea ting 

Contract or 

The Subcoatr8ctot By The Contractor 

Impectioa of Incoming Camponcuts . 
ments shall be tmpectcd, tested, a d  calibrated. 

All Cbntractor-supplied instru- 

GENERAL MATZRUL REQUIT(EMENTS 

Tubing 

Capper, Soft Anneal Temper 

Copper tubing e l d l  be I/i-inch OD '1; 0.030-inch wall, 3/8-iach OD x 
0.032-inch w d l ,  or 1/2-1nch OD x 0,032-inch w a l l  as speci f ied on draw- 
ings. 
tioo ramice tube type in S0-footdnimm C o i l 8  a d  shall be in accor- 
dance 6 t h  ASTM Specification B 280. 

Copper tubing s h d l  be 8 d e 8 8  copper as tC12200, tefrigtra- 

Fit t ingu 

Copper Tube 

4. w r c r a i o n  fittings 8hal.l be either of "Inttulok" aa manufactured 
by Parker-ffannifin, "Swagclok" aa manufactured by Crawford Fitting 
Company,. Ti-Duty"' as mamf actukd by Imperial Eastman, or approved 
equal. 

. 
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C, Rack8 and Supports for Tubing . 
1) Rack. and supports located i n  valve p i t s ,  cells, pump rooma, vaufta, 

and exposed to th.e weather shall be (5000 8erier aludnum a l l o p ) ,  

2)  Rach and rupportr not cxpoaed to :he weather or coataminatioo a h a l l  be 
carboa rtee l  painted with o w  p r h a  coat of Aaercoat 171 and two f i n i s h  
coats  of hercoat 666, Alkali and Acid mistant pain t ,  

s *  CODES, STANDARDS, PROCZDUBES, A D  SPECIFICATIONS 

A, . General 

Coder, rtandarbr , ptocedurea, and apecif ications ref erred t o  herein are 
hereby made part of thia 8pacification. In the event of di8crepencics 
between thia rpccification and the referenced docurmuts, t h i s  rpccifi- 
Cation 8 h . U  8pPlpo 

B e  S p e c i f i c  

Item - 
I S  Standard RP-7.1 
Technical Specification 5.112 
ANSI Specification ~C36.t ' 

U I M  Specificrtioa B-280 
ASM Sprc i f iu t ion  A-269 
ANSI Specification B16.22 
Asrn Specification 8-260 
Rav7 Specification 5l-F-4A . 

Paragraph 
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DATA SHEET 

I LEVEL SWITCH OATA S H E E T  
Pn OJCT ! O * f A  SMLLT NO. R E 4 .  

1.2.1 S p i l l  Containment DS-CiCiD-16209-10 j 
Paducah, KY w r O  

I 

0 '  

(CAPACITANCE I ' V E )  

i 
t 
L 

2 .  Probes are to be furnished with grounding rod (attached). 



-- - 
1 

DATA SHEET 
W t A  SMELT HO. PROJLCT 

1.2.1 S p i l l  Containment DS-CXD-16209-11 
M Paducah, KY ar.s 

I , .  --- "r I 
' T H IS  SHEET P A R T  

I 

I I P U N T  BUILDlMG PnLPAaC.0 l Y  REVISIONS 

REV. ! APPROVAL DATE PGDP R: ' David 
I b.0. OR C.S.0. I i --- 

(CAPACITANCE TYPE) 

3. Enclosures are to b e  NEMA 4 X .  
- _-. .- 4 .  or  Contractor approved equal. 5 .  Supply 50' of interconnecting cable.  

N U M S E R  3 C  C 3 P I E S  Furnish + following monufocmrmt's NUMBER Of COPIES TYPE OF D A T A  

I. Outline aimcnsional erawnes 

dom in quonritimr i n d i c o d :  W/dids I Aperm-ei I Cmrrrf ~ r d  (c OHTI w UE 0 1 W/B;os; A > ; r o v o l  

! S. Installation instructions I - 
1 I I 

t 1 -- 
I I 1 -- 

I 
- -  

2. Performance data I 
3. Weqnt of eguimmt I I I 

Infomorron m k rupelrmd by eart0-t mavutectwer. 

-. - - - .  1 

. -- 
4. Ocrctiottve litefarute _ -  - 

8- \o 
..* ..-...... 



I LEVEL XMTR DATA SHEET I 
DATA SHEET 

- -  

3. I A P P R O V A L  I O A T €  PGDP 1 M .  Davis - 
! OATC 

I I 
I I A'PmoYAL j 8/3/84 

1.0. an C.J.O. I - 

(CAPACITAcUCE TYPE) 
t t" fkrmkr LE/LT 108 LE/LT 109 
'k-*:'C616 Facility1 C616 Faciliti 

I 

~~ I I I 
ertical-Lop I I I Vertical-Pop I V 

- -  

1 I I 1 
~ d r t r u r ~ r  (Note 6 )  I U rexel nr ook I l l  rexei S r O O k  t 1 

I C508 - -  25 7 i C N 8  0 -  23 / 1 

- - 
. -. 

I. 
2. Probes are to be furnished with grounding rod (attached). 
3. Supply 50' of interconnecting cable. 

Provide SS tag permanently attached with tag No. I. 



PRESSURE GAUGES 

1 

t 
L I 

i 

i 
'! 
I 

I 

! 
i 

- i  
! 

b 

I 

p*OJCCT 

WBS 1.2.1 Spill Containment 

I 
t ! t I ! 
I I I I 

OATA SnLLt NO. 

0s-0-16209-13 

I - I 1 1 
I 1 i 

* HASTELLOY B for PI-108 and Pb109, 304SS for PI-102A and B. 
Notes: 1 or Contractor Approved E q u a l  



- ___ -- 
I 

1- -- . . -  

DATA SHEET 

--.-_I_- 

. - .  . -  

- . -.- 

, I  

I PRESSURE GAUGES 

PROJeCT OATA SHEET NO. 

WBS 1.2.1 S p i l l  Containment DS-CXD-16209-14 
Paducah, JCY ?AGE bc 

T H I S  SHEET PART O F  PLAWT WILDING PRLPAREO 8 Y  R E V IS I O N S .  
REV. A P P R O V A L  t OAT€ PGDP M. Davis 

t 

I 

w.0. SR E.S.O. ACPROV A L  OATC 

a13184 
R C Q U t S l t i O M  WO. pcloclJRc0 OY INSTALLED 07 

- 
FPSC FPSC 

G ;tram a 
Pir.au r Reu. Qum. T ~ Q  Yo. Qngo 

I ,  - _.-. -- - 1 PI 110 . _  i 7" wc Air Purne Line 
I 1 I 

- . . .  
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I . 

I . ,-PRESSURE RELIEF VALVES I 

. .  

DATA SHEET WBS 1.2.1 S p i l l  Containment DS-0-16209-15 I Paducah. KY 1 CACZ I '  

CLUIOOATA 36 

! 
i 
I 

I 

I 

pressure. 
2 .  o r  Contractor approved equal.  
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REVlSlWS w .  o o n  c.s o Data Sht. No. 
I DS--16209-16 t t v .  AC?ROVAL _ _  . OATS 

r * C C A r C O  .V A C C I O V A L  

K. Carter - 
I 1 I n . e u r r l + l 0 w  NO. cmocuaco a* 

VALVE, CONTROL 

OwU- 

PS216209A 
O A T S  

8 / 6 / 8 4  ~ -- 
I M S T A L L C O  .Y - - 

t -  

1 

A C P L I C A  TIOM T A G  NO 

1 2 1 S p i l l  Coatairuuent 
Paducah, KY 

F-100 Outlet 
18s N O .  

1 PGnP 

WL02 t * 
W A C S  O C  

. -  

R CCOVV En 0 E 0 VCW 00 RS 

See Note 2 

MODEL MO. 

PROCESS FLU10 
FLUID NAME Nitric Acid  

TEMPERATURE: 
0 P E RA TIN G AMB 

UOOF MAXIMUM 
MINIMUM 

P RE SSU RE : 
OPERATING INLET "IG 
MAXIMUM INLET 5 PSIG 
MI NlMUM INLET 2 PSIG 
OPERATING DIFF. 1 PSI 
MAXIMUM 01 f f. 5 PSI 

FLOW: 
OPERATING 50 GPM 
MA X IMUM 100 GPM - 

I 

MINIMUM 

SPECIFIC GRAVITY AT OPERATING 
1.0 TEMP, AND PRESSUR€ 

VtSCOSlTY AT OPERATING 
TEMP. A N 0  PRESSURE 

COMPONEHTS 
000'1: 

TYPE 'lug 
311 SIZE 

PRESS. RATING 150 Ib 
CONNECTION A Y P  

TRIM: 
TYPE Standard 
S I Z E  F u l l  Bore 
CH A R A C 1 E R I S TI C s tandard 

TRlM (CDNT.): 
APPROX. CV' 300 
RANG€ 

SHAFT SEAL: - -  
PRIMARY Packing 
SECONOARY 

ACTUATION: 
TYPE Cylinder 

Standard STROKE 
PRESS. RATING 

POU TION 1 N 01 CAT0 R 

YOSltlON ER: 
TYPE 
MOU NTl  N G 
SIGNAL FLANGE 

- 
AIR SUPPLY PRESSURE: 

N O a  M' 80 PSIG 
90 PSIG MAXlMUM 

1/4" NPT AIR  CONNECTIONS 

EL€ Cl. CONN ECTlON 5 ' 
L E A K  TESTING: 

SEAT Standard 
W b Y  Standard 
PROCEWRE StaK&rd 

MATEMALS OF CONSTRUCTION 
00DY 304 ss 
PLUG 304 ss 
SEAT. 304 ss 

PACKING Viton 
Standard 

8-15 



OPTIONAL ACCESSORIES 

I) 
2) Provide air set 
3) 
4) Provide 2 limit switches. Tag ZSO-102 and ZSC-102. ZSO-102 contacts are closed 

Pipe  with solenoid valve as shown below. 

Valve opens when solenoid is energized. 

when valve is open. ZSC-102 contacts are closed when valve is closed . 

Use ASCO No. 8344 or equal. Tag EV 102. 

. 

5 . .-. . ..- 

1. Provide SS tag penhaneatly attached to valve engraved with tag No. 

or contractor approved equal. 
2. DeZurik #003, Fig .  131, F, 2, ACG7, Fig. 139, 203, F i g .  406 ,  381, F i g .  617 

3. L i m i t  switches shall be proximity type, DPDT. 

. 



PA OUCAM, K C ~ T U C X Y  42001 

!NgRUMENT SECIFICATION SHEET 

*aOJCc ' I  ' C b A m 7  .UlCOlrrQ ' 
1.2.1 S p i l l  Containment ~ 

Paducah, KY PGDP 

VALVE, CONTROL 

R C C O M M ~ O L D  VENDORS 

See Note L 
W O E L  NO. 

I 

Date Sht. No. RtWSlorrs . . -  
"I' + w .  0 .  oa c.s.0. 

I 

I - P5216209A REV. 1 4??ROVAC OATZ 
I 
I 
I 

1 

PROCESS FLUID - Sulfuric Ac id  

TEMPERATURE: 
OPCRAnNG AMB 
MAXIMUM 120°F 
MINIMUM 

PRESSURE: 
16 PSIG OPERATING INLET -~ 

MAXIMUM INLET 30 PSIG 
MI NlMUM INL E T 16 PSIG 
OPERATING OIFF. 15 PSIG 
MAXIMUM 01 F f .  70 PSIG 

FLOW: 
OPERATING GO GPM 
MA XIMUM 80 
MlNlMUM 

-- - 
95'F 

- - -- 
MA XIMUM AM 81 EN T TEMP. 

SPECIFIC O R A W T Y  ATOPERATlNG 
1.84 TEMP. AND PRESSURE - 

VISCOUTY AT OPERATlNG 
TEMP. AND PRESSURE 

COMPONENTS 
W O Y :  

TYPE Ball. 
SIZE 2 I' 
PRESS. RATING 150 lb 
CONNECTION Flange 

TRIM: 
M P E  Standard 
u ZE F a  Rote 
CHARACTER1 STl C 

- -- - -  . 1 Fpsc 1 - Fpsc 
TRIM (a3NT.I: 

APPROX. CV 100 

WAFT SEAL: - -  
Packing P R l t R Y  

SEOONOARY 

ACTUATION: 
TYPE Cylinder 
STROKE Standard 
PRESS. RATING 

POSiTlON INDICATOR - 

PO31 TIOW ER: - -  - -  
TYPE 
MCUNTlNG 
YGNAL FLANGE 

Al R SUPPLY PRESSURE: 
N O W 4  80 PSIG 
MAXIMUM 90 PSIG 

1/4" NPT AIR  CONNECTIONS 

ELECT. CONNECTIONS Standard 
. -  

LEAK T'EfTlNC: 
Standard S € A  T 

BOOY Standard 
PROCEWRE Standard 

MAT€WAlJ  OF CONSTRUCTION 
800'1 Hastellov B or C 
PLUG Hastellov B or C 
SEAT Hastellov B or C 
STEM Hastelloy B o r  C 

TFE PAO<ING 

~~ ~ ~ 

T A G  -0 4 ~ ~ L l C A T l O M  

S u l f u r i c  Acid to Pig Loading 
Station - - -- - - -. -. - .  

' - -  HVI07 

8-17 



MATERIALS Of  CONSTRUCTION (OONT.1: It 

6 E l l O W S  
ELEMENT 

CAP ILL ARY 

1) Pipe with solenoid valve as shown below. 
Use ASCO No. 8344 or Eaual. Taa EV107. 

2) Provid e aft set 
31 Valve vhen m r I  is m n e a t X e I I ,  

,- . . 

- .  

. _  

NOTES: 1. 
2.  

Provide SS tag permanently attached to valve engraved with tag No. 
Jamesbury #2" 5150-31-3573TT with type  RP actuator o r  c o n t r a c t o r  
contractor approved equal. 
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- -  SECTION 9 - EQUIPMENT 

9..100 M I X E R  FOR UNCONTAMINATED 
SOLUTION STORAGE TANK 

1.0 GENERAL 

A. T h i s  s p e c i f i c a t i o n  describes t h e  motor dr iven  mixer t o  be furn ished .  

B. Subcontractor  shall design, fabricate, and furnish one motor dr iven  
mixer as described and s p e c i f i e d  here in .  

2.0 STANDARDS AND CODES APPLICABLE 

The following l i s t e d  Standards and Codes and any subsec t ions  thereof, as 
app l i cab le ,  shall  govern t h e  selectidn of equipment supplied under t h i s  s p e c i f i -  
cat i on : 

ASTM - American Society for Testing and Materials 

NEW - National  E l e c t r i c a l  Manufacturer's Associat ion 

HSI - Hydraulic S tandards  I n s t i t u t e  

3.0 DESCRIPTION OF PROCESS 

Mixer will be used t o  keep s o l i d s  i n  suspension in a 304L SS tank t en  f e e t  
i n  diameter with an eight f o o t  s t r a i g h t  wag1 and a dished bottom, 
shall  be mounted on t op  of the closed- top tank.  Subcontractor  will provide 
tnixer suppor ts  and v e r t i c a l  tank baffles.  
gas c o l l e c t i n g  system and t h e  l i q u l d  sui.face i n  the  tank may be a t  any tank 
level, 

The mixer 

The tank l s ' v e n t e d  to an e x i s t i n g  

' 4.0 DESIGN DATA 

A. Impeller blades shall be pitched-bladed turbine- type t o  maintain a 
vertical circular flow p a t t e r n  i n ' t h e  tank. 

d i a t ance  between tank bottom and impel le r ,  

Each impel le r  shall have 
. a minimum of four t u rb ine  blades. Subcontractor  s h a l l  recommend 

B. Shaf t  and impel le rs  shall  be  made of 304L s t a i n l e s s  steel. 

C. Subcontractor  shall recommend impel le r  speed. 

D. Mixer motor shall be supported on t h e  tank top ,  

9-1 



E. Motor8 less than 1 /4  HP shal l  use 120 VAC,  60 Hertz, s i n g l e  phase 
power. Motors 1/11 Rp o r  greater shal l  use 2401480 V ,  60 Hertz, 3 
phase power. 

F. Motors s h a l l  be t o t a l l y  enclosed. 

5.0 DESIGN REQUIREMENTS 

A. The s p e c i f i c  gravities of the  various so lu t ions  are as follows: 

(1.1 Wastewater - 1.0 
( 2 )  Nitric acid, 55% - + - 1.5 

8 .  The mixer s h a l l  be designed for 24 hours per day operat ion.  

6 .O QUALITY ASSURANCE REQUIREMENTS 

The Subcontractor  s h a l l  submit f o r  approval a l i s t  of inspec t ions  and 
t e s t a  (one referenced i n  t h e  Code and Standards p lus  Subcontractor  selected) t o  
be performed dur ing  t h e  f a b r i c a t i o n  of t h e  aystem spec i f i ed .  This l i s t  s h a l l  
be  a breakdown of all major system components and inc lude  where they (inspec-  
t i o n  and t e a t s )  wi l l  be performed, when they will be performed (during construc-  
t i o n ,  before shipment, on acceptance, on r e c e i p t ,  etc.) ,  and who wil l  responsi-  
b l e  for perfotlming the  inspec t ions  and tests. 
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. .  

- i 
r I ITEM DESCR lPTlON 

Make and Model No. 

COMPANY Martin Marietta 
CONTRACT NO. Energy Systems, fnc.  
SP€CIFICATION NO. 

EQUIPMENT ITEM Motor Drtven Mixers 
AREA m. 

OR NO. 

L 

No. of Impellers per Shaft 1 
j 

Diameter of Shaft  - I 

Dia. of  Impellers & Attachment to Shaft 

No. of Blades p e r  Impeller 

T y p e  of Blades 

Dimension of Blades 1 

r 4 

, 

L 

A 

DATE 10/29/84 PAGE 3 O F 3  

810 EVAlUATlON DATA SHEET 

I 
i 

, Motor, RP-V-R-Dhase I 
I 

, Motor Enclosure i -9 i 

Lubri&Jtion R e w e m e n t a  I 

, Motor S u p w r t  

Method of Motor Attachment to Shaf t  I 

i 
I 

I 

I 

i 

~- - 

Length(s1 of Shafts i 
1 
i 

Distance, End Impeller to tank Bottom 

I 
- Pumping Capacity of Mixer I 

I 
I 

.Material of Shaft and Imeller * 

I i 
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SECTION 9 - EQUIPMENT 
Paducah - 01/09/85 

1. 

9.200 SEOP FABRICATED STEEL PRESSURE 
VESSELS AND STORAGE TANKS 

GENERBL 

2 .  

A. This Spec i f i ca t ion  and t h e  Pressure Vessel and Storage Tank DESIGN 
DATA SHEETS presc r ibe  the  minimum requirements f o r  t h e  design, 
f a b r i c a t i o n ,  i n spec t ion ,  t e s t i n g  and stamping of steel pressure 
vessels and storage tanka. 

B .  The Subcontractor  shall provide d e s i g n  ca l cu la t ions ,  de ta i l  f ab r i ca-  
t i o n  drawings, and welding pmcedures for approval by the Contractor  
prior t o  s tar t  of f a b r i c a t i o n ,  Fabr ica t ion  shoqld begin on ly  af ter  
approval of cer t i f ied c a l c u l a t i o n s ,  drawings, and welding procedures. 

Deviations from this s p e c i f i c a t i o n  a r e  acceptable  o n l y  a4 approved in 
wri t ing  by t h e  Contractor .  Any request for mate r i a l  s u b s t i t u t i o n  
must have complete material desc r ip t ion  i nc lud ing  ASTM des ignat ion ,  
grade, type and c o r r e c t  thickness.  

C. 

STANDARDS AND CODES 

A ,  Unless otherwise specified, the pressure  vessels and s to rage  tanks 
shall conform to  t h e  fo l lowing  app l i cab le  Codes, Standards and 
Speci f ica t ions :  

1 )  The 1983 Edi t ion ,  l a t es t  addenda of the  ASME Boiler and Pressure ' 

Vessel Code, Sec t ion  V I I I ,  Divis ion I, f o r  the design and con- 
s t r u c t i o n  of pressure vessels. 

a 2)  American Petroleum I n s t i t u t e  (API) Standard 650 (1980). 

3) ANSI Standard 816.5, la tes t  e d i t i o n ,  f o r  dimensional spec i f ica-  
t i o n s  and pressure r a t i n g s  of flangeq. 

5 )  OSHB Regulations and Requirements. 

6 )  All S t a t e ,  l o c a l  and municipal Codes, Laws, and Regulations where 
appl icable .  , 

B .  Where c o n f l i c t s  exist between the  Standards and Codes l i s t e d  above 
( 4 . A . 1  t o  4 . 8 . 5 )  and this Spec i f i ca t ion ,  t h i s  S p e c i f i c a t i o n  sha l l  
govern, Where Code and Standard Requirements a r e  more s t r i n g e n t  than 
t h i s  Spec i f i ca t ion ,  t h e  Codes and Standards shall govern. 



3. MATERIAL 

4 .  

A. A l l  material sha l l  conform t o  the  ASTM S p e c i f i c a t i o n s  l i s t e d  on 
DESIGN DATA SHEET and as s p e c i f i e d  here in .  

the  

8 .  Material s u b s t i t u t i o n  must be approved by t h e  Cont rac tor .  

C. Cast ings  shall  not  be  used f o r  pressure p a r t s .  

D. Gasket material s h a l l  be as noted on the  DESIGN DATA SHEETS, or equal 
a8 approved by t h e  Contractor .  

DESIGN 

A. 

B. 

C. 

D. 

E. 

Pressure 

Design pressure  s h a l l  be as spec i f i ed  on t h e  DESIGN DATA SHEETS. 

TemDerature 

Design temperature shall be as spec i f i ed  cn t h e  DESIGN DATA SHEETS. 

Corrosion Allowance 

A s  s p e c i f i e d  on the DESIGN DATA SHEETS. 

Rating 

The ASME Code pressure vessels s h a l l  be r a t e d  a t  the  maximum allow- 
able 'worMng pressure  i n  accordance with paragraph OG-98 of the  ASME 
code and a t  t h e  maxlmuxn temperature based on stress value used in ~ 

design. Subcontractor  ca l cu la t ions  s h a l l  inc lude  MAW ca lcu la t ions .  
Nozzle reinforcement s h a l l  not  limit MAW. 

S h e l l ,  R o o f  and Other Elements 

1 )  The minimum f a b r i c a t e d  s h e l l  and head th ickness  of a l l  pressure 
veascls and tnah shall not be less .than 3/16". T h i s  th ickness  
is before t h e  a p p l i c a t i o n  of cor ros ion  allowances. 

2) It is t h e  r e s p o n s i b i l i t y  of t h e  Subcontractor  t o  design t h e  
Vessel3 and tanks ;  Detailed engineering c a l c u l a t i o n s  subs t an t i a t-  
ing the proposed design s h a l l  be provided by the  Subcontractor  
and submitted t o  the  Contractor  for approval before  s t a r t i n g  
f a b r i c a t i o n .  If p a r t  of t he  design ca l cu la t ions  a r e  computer- 
i z e d ,  the following must be submitted. 

a. The name of t h e  program used and its developer i f  i t  is a 
commercially a v a i l a b l e  computer program. 
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b. A synopsis  of the  program o u t l i n i n g  t h e  method used and date 
of development if t h e  program is not a commercially available 
computer program . 
Pr in tou t  of t he  input  and output  f o r  the  guccessful  computer 
run t h a t  is used i n  t he  design. 

A l l  v e s se l s  and tanks s h a l l  have an ex te rna l  grounding lug 

The maximum t e n s i l e  stress in steel p l a t e s  i n  tanka designed by 
API 650 sha l l  be 18,000 p s i .  

A l l  plate b u t t  j o i n t s  shall  be  full penet ra t ion  welds. 

All vesse l s  and tanka s h a l l  have a t  least two(2) l i f t i n g  lugs. 

c. 

attached a t  t h e  lowest poin t .  6 .  

F. Nozzles and Manways 

Slip-on flanges on tanka shall be i n s t a l l e d  so t h a t  the  face of 
t h e  flange proJec ts  over  the  end of the  pipe a d i s t ance  equal t o  
t h e  pipe thlchess p lus  l/8" minimum. Minimum nozzles p ro jec t ion  
to  be 6" unless noted on the D E S I G N  DATA SHEETS. 

Flange b o l t i n g  should straddle t h e  tank ' c e n t e r l i n e .  Vertical 
nozzles  with ho r i zon ta l  flanges should have t h e  b o l t i n g  straddle 
the North-South c e n t e r l i n e  unless noted on t h e  DESIGN DATA 
SBEETS . 
Each manway or blinded nozzle shall be provided with a b l ind  
flange, pressure  bolting, and a new se rv ice  gasket  of t h e  type 
and material spec i f i ed  on t h e  DESIGN DATA SHEETS. 

Full penet ra t ion  welds shall be used for a l l  nozzles and manway 
attachments.  For pressure  vesse l s ,  d e t a i l s  ( a ) ,  (b), ( c ) ,  ( g ) ,  
(h), (0) and (v-1) of Figure UW-16.1 of t h e  Code are the  
acceptable  nozzle attachment d e t a i l s .  

Manways s h a l l  be located to  avoid personnel hazards from i n t e r -  
nals ,  sumpa and other requi red  appurtenances. The size shown on 
t h e  DESIGN DATA SHEETS f o r  manways r e f e r s  t o  the  minimum i n s i d e  
diameter 

Nozzles, openings, and their reinforcements shall be ou t s ide  the  
knuckle area of the  head. 
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5. FABRICATION 

A. Tolerances 

Construction tolerances shall be per applicable items of RUST 
Standard 71-6 entitled "Dimensional Tolerances for Vessels, Tanks, 
Bins and Silos." 

B. Welding 

1) Qualification of Welders, Operators and welding procedures must 
be in accordance with Section IX of the ASME Boiler and Pressure 
Vessel Code, 

2 )  Welding procedures and welding procedure qualifications sha l l  be 
submitted in triplicate to the Contractor for approval before any 
fabrication is started. 

3 )  Pressure vessels shall not have pressure retaining welds made 
with the following electrodes: E-6012, E-6013, E-7014, E-7020 
a d  E-7024, 

4 )  Electrodes and filler wires shall be kept clean, dry and properly 
stored according to the Manufacturer's recommendations. No elec- 
trodes or filler wire shal l  be used which are  damp, greasy or 
oxidized . 

5) Prior to welding on the pressure vessels or  tanks, the Subcontrac- 
tor s h a l l  make available to the Contractor t h e  qualification re- 
cords of the Fabricator's welders. 

6) No carbon steel shal l  be welded to the body of a stainless steel, ' 

vesael or tank, A 1/8" thick minimum steel pad shall be welded 
to the vessel or tank and the carbon steel welded to the pad. 

7 )  External attachment welds of carbon steel to stainless &eel 
shall be made with AWS type E309 filler metal. 

C . Surf ace Preparation 

1) After completion, the Subcontractor shall thoroughly clean the 
pressure vessels and tanks. Remove all t h e  grease, oil, and 

' other foreign material from inside and outside walls and bottom 
of the vessels and tanks. 

2) All weld tacks used for attaching scaffold brackets, key plates 
or any other temporary attachments shall be ground o f f .  Any pits 
resulting from the removal of said items s h a l l  be filled with 
sound weld metal and ground smooth. 

pockets. 
. 3) All inside welds are to be ground smooth to eliminate corrosion 
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6. TESTING METAL SHELL 

A. Radiography shall be as p e r  B P I  650 or ASME Sect ion  V X I I ,  Divis ion 1 
as app l i cab le  for examination of welded j o i n t s .  Addit ional  radio-  
graphs s h a l l  be made of ques t ionable  welds when requested by the 
Contractor .  

B. A pneumatic test cons i s t ing  of 20-25 ps ig  air and soap sha l l  be 
performed on all r e in fo rc ing  pads.  

C .  Water for t e s t i n g  300- series s t a i n l e s s  steel equipment shal l  pre- 
ferably have a maximum ch lo r ide  content  . of 20 ppm. If a h igher  
ch lo r ide  content  is not  p r a c t i c a l l y  avoidable,  t h e  test  water shall 
be i n h i b i t e d  wtth sodium n i t r a t e .  The i n h i b i t o r  dosage w i l l  depend 
on t h e  ch lo r ide  l e v e l  and pB of the t e a t  water, but as a guide a 0.1 
percent  solution (8.33 lb. of sodium Ilitrate per  thousand ga l lons )  
w i l l  suffice for 400 ppm ch lo r ide ,  8 pH water. Vessel and t e s t i n g  
medium s h a l l  not be l e a s  than 70°F. 

7 .  INSPECTION 

A. The r e s p o n s i b i l i t y  f o r  i n spec t ion  and t e s t i n g  rests with the  Subcon- 
t r a c t o r :  however, t h e  Contractor  reserves  t h e  r i g h t  t o  in spec t  t h e  
vesse l s  or tanks a t  any t ime dur ing  the  f a b r i c a t i o n  t o  ensure t h a t  
the materlala and worbanshlp  are in accordance wtth t h i s  Spec i f i-  
ca t ion .  A minimum of 10. days advance no t i ce  for scheduled tests 
shall be given t o  t h e  Contractor .  

B. The approval  of any work by any Inspec to r  and/or his r e l e a s e  of the 
p a r t  fo r , sh ipmen t  shall i n  no way release the  Subcontractor  of any 
r e s p o n s i b i l i t y  for carrying out  a l l  provisions of t h i s  Spec i f i ca t ion .  

C.' The Subcontractor  s h a l l  n o t i f y  t h e  Contractor  a t  least t e n  Cays 
p r i o r  t o  t h e  d a t e  t h e  vesse l s  o r  tanks are completed and ready 
for f inal  inspec t ion .  

D.  Wri t ten c e r t i f i c a t i o n  of inspec t ion  and tests shal l  be provided by 
t h e  Subcontractor .  

E.  Before final inspec t ion  all vessels and tanka shall  be thoroughly 
cleaned i n s i d e  and o u t ,  and shall be free from all weld s p a t t e r ,  
d i r t ,  weld rod s t u b s ,  loose foreign materials, scale, e t c .  

0 .  REPORTS AND RECORDS 

A. The Subcontractor  s h a l l  maintain a f i l e  of all documents requi red  for 
this job inc luding  mill test reports on a l l  material used. These 
mill test  reports shall state the Spec i f i ca t ions  t o  which t h e  
material complies and shall inc lude  r e s u l t s  of chemical analysis, and 
phys ica l  tests. 



8 .  Prior t o  any f a b r i c a t i o n  of pressure vesse ls ,  the  Subcontractor shall 
furnish  t o  the  Contractor a copy of C e r t i f i c a t e  of Authorization from 
t h e  ASME Boiler  and Pressure Vessel Committee author iz iag  him t o  fab- 
r i c a t e  unfired pressure vessels .  

C .  Within t e n ( l 0 )  days a f t e r  completion of f abr ica t ion  the Subcontrac- 
t o r  sha l l  fu rn i sh  s ix  copies each of the following t o  the  Contractor: 

1)  Sumnary report of all NDT examinations 

2) Manufacturer's Data Report, if  required 

3)  Vessel o r  tank name p l a t e  rubbing 

4)  Certified mill t e s t  reports 

D. Within t e n ( l 0 )  days a f t e r  completion of f abr ica t ion  the  Subcontractor . 

shall furnish two sets of reproducible as- bui l t  drawings and the  
documents lac) ,  i f  requested, t o  t h e  Contractor. 

9. SUBCONTRACTOR RESPONSIBILITY 

Subcontractor shall be responsible f o r  incorporat iag i n  his d e s i g n  the  
l a t e s t  modifications which have been found necessary and des i rab le  based 
on experience with slmllar vessels and tanks. 

10. SURFACE COATING 

Surface coat ing s h a l l  be performed i n  accordance with Section 11 of the  
Technical Speci f ica t ions .  

I 
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SECTIOD 9 - EQUIFMETZ 

9.300 PUMPS MID MOTOR DRFES 

1.0 GEXZMI., 

The attached data sheets prescribe the minimum requirements f o r  
the furnishing of pumps f o r  this project. 
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**ALTERNATE VENDOR' S 
1) Goulds, 2 )  Ingersol Rand, 3 )  Worthington 

Nwmol Capacity CPM 35 
Product Handled 55% N i t r i c  Acid  
Coricgiorr Due To A c i d i t y  
Pumpin9 Temp. O F  80" Vapor Press. PSIA 
Sp. Gr. at Pumping Temp. 1.35 --- 
-- Viscosi i r  CPS. 1.31 At 68 OF 

. 
---.- 9.300 - .  

CENTRIFUGAL PUMP DATA SHEET 
T I T & &  

Morimvm Copaciry CPM 
Oirchorge Head 
Torol Sot ie  Head 
Suction Head 

Totol Oiffercnriol H e a d  
NPSH Avoi lable NPSH Re~uirod 

68' 

F T. 

Environmental Protection & Safety Modifications - -  O A 1 A  S w C C T  u0. A # % l C A r  t o 1  

--- DS-CID-16209-1 -- - 
roas oaoca NO. 

Uncontaminated Solution DfsDosal Pumps 
LOCAT I O U  

C-LOO Buildiw Paducah, KY . 
ma. rcoutrco I I P A r C S  IY  T O T A L  I aT 

2 .  - I I 
EOUIPMEHT HUMBhRS REV. R CVISION 0 E SCR I P T I ON 

OPERATING CONOITIONS 

0Y 

I 
- SPECIFICATIONS * 

Pump shall be furnished in Accordonce -8th 



I 

MOTOR 

REVISIONS 
J 

REV. I A ? ? R O V A L  DATE 

I 

DATA SHEET I 

' T H I S  SHEET PAaT C F  8UILOING PAEPAREO OY PLANT 

C400 1 - RUST Iatern'l 1 DS-CXD-16209-L, PGDP 

16209 
1 ,  

l O A T C  
i I AppnoVAL 

'U.0. O R  E.S.0. 

I 
RLOUIJITIOW NO. PROCURCD bY I IMSTALLED B Y  

I FPSC 

O A T A  swcti NO. ' a c v .  pRoJccT EPSH, Phase I 
WBS-1.2.1 Uncontaminated 1 DS-CMD-16209-2 ' rcI 

EQU PU CN T N U M I L RS 

I Solution Storaae i PACE OV I "  I 

- 
NJ lOOA 
NJ l O O B  

SELECTION : Mamrfactuer 

TOTAL QUANTITV REQUIRED 
Mod01 No. 

SPECIFICATIONS: Rated HP 
Volts / Phase / HZ 9 

* I 
* 1 
2 I I I 

4 6 0 / 3 / 6 0  I 
7 I 

* Lockad Rotor Current. Amgs 
Ternmature Rise, Oe(r0a C I 8s 

Base furnished by I Subcontractor 
Subcont rac tor  - _- Non-standard mount or extensions 

PERFORMANCE: POMI Factor p.r cent ! 79.9 (1)(2) I 

Efficiency per cent : 8 4 . 6  (1)(2) I 

GENERAL INFORMATlON : Sorial No. * I I 
Frame No. I * I I 
Net Wight Ibs. I * I I I 

N P E  MOUNTING: Foot, Face 01 Flanged * I I I 
1 I Ceiling, Floor or Wall I * 

Horimal or Vcrtical I * 

I 

- 

I I 

I . -  -_I 

I 
I 

Full Load TWCW, Ib. ft. * 
Rotatran Facing Coupling End I * 

I 

I 

I I - 
Enclosure 
Altitude 
Full Load Current. Amps 

Ambient Temp.. Degrees C 
NEMA Design Ltnw 
Starting Torque, Ib. ft. 
Pull-wt toram. Ib. ft. 

TEFC I I 

3300 Ft. I I I 
* I I 

I I 

I 
I I 

It I I 1 

I 
4 0  * 
* I I 1 

L 1 

c _- Bcarings I * I 

- - -  Lubrication * 
Insulation F 

- 
I 

, I 

1) Guaranteed Minimum REMARKS: 

Motas shall comply with applicable NEMA Standards. 

- - -  . 2 )  Per NPLA MC1-12.53a IEEE 112, Method B, Form E 
Curnish rho f o l l o r ~ n g  mnufocturor 's 

. *  dam in quonTltlo8 indicamd: 

. Outlino dimensional drawings 

NUM6ER O f  COPIES 
I T Y P E  OF D A T A  NUMBER Of COPIES 

W / 8 d s i  Aoprovol  C e r v  + ea I W/9ids 1 Apororal  1 C o n i f i d  (CONTI NUL 0 )  

6 I I lo -- -- 
2. Performar~a data 1 6  I 10 - 
3. Weight of equipment 6 10 



** ALTERHATE VEAXDOR'S 
I) Gurman Rupp, 2) Crane Chempump, 3 )  Inge t so l  Rand 

- -  - - - -  
I VERTICdiL SU'lIP PUEP 

Equip.  No, Jl.05 No. Req'd. 

dranmenta l  Protec t ion  & DS-CMD-16209-3 
PROICCT O A T A  S M L T  NO. 

afety Mods. , Phase I P4GZ I or 1 0 
OUIC~IWG P*EPAfiCo I Y  

DATA SHEET 
REVISIONS 

k RUST Tntemat iona  
REV. I A P PROV AC O A T l  - 

I 

I 
i 

'APPROVAL 

R I O U l J l T l O M  WO. P ~ O C U R C O  I* INSTALLLO 0'1 

I I m c  

DISCHARGE: Sire F u i q  Positwn 1" ASA Ritinp 

RPM 1750 HYDROSATIC TEST PRESS 25 PSlG 

' GUAR €f F A T  OESlCN 
BPH: AlOesqn hk. 

'L 

RECOMMENOED OAIVCR h p  112 
PERFORMANCE CURVE 

' SECTIONAL OWG 

TANK 
PUMP CASE 31- 
STRAINER 316 SS 

I - 
IMP€ LLER 316 Ss - - 
IMPELLER b'JEAR RING 316 ss 
-CASE WEAR A IN6 316 SS 
S H A F T  316 SS 
SHAFT a V C R  TUBE 316 SS 
C U N Q  
-CAGE RING I 

STUFClNG BOX 
THROAT euswNc 
R A O l A L  BEARING 
GUIOE BEARING 

FOOT 8 EAR ING 
THRUS BEARING 

I. CONSTRUCTION FEATURES 

SHAFT: Oia 

GUIDE 8EARING.; Ho" h%my 

LEVEL WITCH: ev v8rdOr 87 P u r c h s u  

I High Low TY 0. : NElrAA: O I S S  Croup Volts - Amas 



DPTA CUCFT 

- -  - 

WS-1 2 1 Uncontaariaaced I DS-C.ID-16209-4 0 1  

I l O A T t  
I 

1 , ! ApCmVAL 

. .  . . .  I 
j 16209 
I RCOUlSlTlON NO. mocuam BY 

’ 

FPSC 
LQU l?wCN T NU Y l L R S  i I I i’ * 

SELECTION : Manufactucr 
Mdel No. 

I NJ 105 
~ * I * I I 1 

1 

~~ 

TOTAL Qumnn REQUIRED 
SPtClFlCATlONS: R a u d  HP 

volts / PhrS8 / Hz 
Full b a d  RPM 
Lockad Rotor Current, A m  

T e m a t w 8  R h .  OqfW c 
Lockad Rotor KVA Cod8 Lettar 
FUII u d  T C W ~ U ~ .  ie. It. 

1 - 1  I 
112 I 

4 6 0 / 3 / 6 0  (or 120/240V. 1/60)1 I 
1800 

* I 
85 I * 
* I 

Rotatton Facing Couoling End * I i I 

I - - -  I I I I 
gInhnnotton m be supplied by e q u r p m m t  morukciurmr.  
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&ClOUrt8 1 p l F C  j 

lmulat ton I F - -  
Couplings furnished by I u b c p Q s w o r  I 
Bate furncahtd by 8 S ubcontractor. - 

Subcoatractor - ~ -, 

!W?FORMANCE: Pamr Factor pa cart i ( 1 ) ( 2 )  - 
Efficiency gar cant I (1)(2) 

GENERAL INFORMATION : Swhl No. * I I 

Norr-standard mount or extensions 

I 

I 

I I 

1 

‘urncsh rho fo i lor tnp  manufoc~ror’a  
dim tn quontttios indlegmd: 

A. Outlirw dimensional drawtngs 
2. Performanca data 

3. Weight of equipment 

NUMBER OF COPIE ’ ,  
I TYPE OF O A T A  NUMBER O f  COPIES 
w / 6 i d s (  Apprwel  1 Cartifiod (CONTlNUt 0 )  W/Bidrt  Approva l  C e - .  * e z  

1 6  I 10 
- -  6 I lo 

6 1 10 
I 



. . -_ . .  
I I 

I 

COVER PLATE 
43 UP LING I COUPLING: Type 



I 

SELECTlON : Manufactuw -- 
Modrl No. 

MOTOR 

* 
* I 

PLANT R EVlflONf I I I 

TOTAL Q U A H T l n  REQUIRED I 1 I I 
SP€ClFICAflONS : Rated HP 1+ I I 

1 I 

Volts 1 Phase / HZ 4 6 0 / 3 / 6 0  I 
Full b a d  RPM 1800 

Temgnrture Rise. begreo C I 85 I I I 
Loclod Rotor Cwrmt,  Amos 

Locked Rotor KVA Code b t te r  
Full laad Torquo, Ib. ft. 

Rotation Facing Cowling End * 
Ektrical Tyrn Sa. C w  maoI I 
fficloswe C 

I 

* I. 

* *  I 

I 

* t 

C407 1 RUST Intcrn'f iBS-CMD-16209-5 , 

I 
1 . . .  , A P P R O V A L  i O A T L  

REV. I A P f R O V A l  I DATE PGDP . .  

t Altitude 

I 
I 
I 

7100 Ft- I I 

I 

Full laad Cuffant, Amos 
Ambient tm.. Degrees C 
N E M A  Design Lhttr 
Startrng Torque. Ib. ft. 

, Pull-out torqw. Ib. ft. 

I I I -- -._- 
I I 1 LOU I CMLN T MUM 0 I R S  

* 
40 
* I I I 

* I 
* 1 

I NJ 110 

Duty rating 1 - 1 5  u. 
Sound Iewl 

Baarings 
Lueticatlon 
insulation 

I 
I I I 

~~ * ! '  

* I I 

I I 

1 * I I 

I 

I .  

1 - - _  Couplings furnished by \ Subcoatractot 

Subco- Non-rtwdard mount 01 extensions 

- 
Base fumcthed by 1 Subcontractor I 

PERFORMANCE: Pow Factor p e ~  cent i 76.5 u) 
C€NERAL INFORMATlON: Serial No. * 

I 
1 I 

Efficiency p r  cent I 82.1 (1)(2) 5 

Franr No. * I 
Net Weight lbs. * 1 * I  

Ceiling, Floor or Wall * I I 
Horirmal Q Veftical * I 

* 1 TYPE MOUNTlNG: Foot. Face 01 Flanged I 

-- 
I 

R E M A R K S  : 1) Guaranteed Minimum 
Motas shall comply with apglicable NEMA Standards. 
2) Per NEMA MGI-12.53a IEEE 112, Yethod 8, Form E 

'urnash tho followcng manufocturor'r NUM8ER Of COPIES TYPE O f  D A T A  NUMBER OF C O P I E S  - - -  -- -- -  
dam in quantitior indicowd: 

1. Outline dimensional drawings 

1 2. Pertormrncr data 

1 3. Wacght of cqulpcmnt 

w/8idri  Approval C c r t  6 ed W/bidsl Approvml 1 Cartifcod (CONTINUED) 

1 6  I 10 I 

I 

6 1 10 - 
6 ' 10 I 

1 
I 1 



c . 

CENTRIFUGAL PUMP DATA SHEET 
I t T U  

Environmental Protection tr Safety Modifications 

SulFuric Acid Transfer Pmus 

- 
A*fllC.IIOI 

I 

L O C I 7  1 0 1  

** ALTLXXATE VENDOR'S 

- w c c i r i c I t 1 a r  no. 

9 300 --_.- . 
o w  NO. 

P A T 4  SMSLT u0. 

D S-CHD- 16 20 9-7 --- --- 
wona OIOCR NO. 

1) Buffalo, 2 )  Pacific 

TIP*. Canned Chemuiin I 
Pump Eft. ar Service Pt.k 

2 .  I 
€OUIPUENT NUMBERS 

R P M  3600 NO. Stages - 
Rotation RT 

Sl20A 
J l 2 0 B  

Giver to be Furnished by Subcontractor 
Pump Bore Sybcontractor 

~~ 

REV. 

0 

OPE 

RCVlSlON OE SCRIPT ION 

ATlNC CONOITIONS 

8'1 APPO, 

bclw 40- I - -  - -  . - S f  ECIFICATIONS * - -  - - 
Pump S o l 1  be Furnirbd in Accordance with . 

MATERIALS AN0 DETAILS 
Coring Camenter 20 f o r  all wetted'parts Rodiol 8eoringr 



_ - _  

- .- 

- -  

** 

VERTICAL SU?P PU?P 
- - - Equip. No. J125 No. Req'd. 1 , 

Q C V .  PnOACT U f A  J d t t  NO. 
E n v i r o m t n t a l  Protection & ~ s - m - 1 6 2 0 9 - 8  

0 Safety Plods., Phase I r4Gt 1 or 7 

P U * t  ou t u  4 ffi PacrArca av  T W S  $MEET PAeT W 

DATA SHEET .. 
REVISiONS 

RCV. 1 APPROV A t .  I O A r t  Paducah c-616 RUST Inter'!. 9 300 . . .  ACPRa'fAL ' O A T C  4 

1 

i I * :;6"i:9c O 
I 

I 

- .l_ 
I 1 t 

azOUIsIT1OW NO. r*ocunco av I M J T A L L L O  ov 1 FPSC 1 FPSC 
. -  



t I 

I DATA SHEET 

MOTOR 
b 

1 R L V  OAT* SnCEi NO. PRoJLCT EPSM, Phase 
WBS-1.2.1 Acid Storage Area DS-W-16209-9 ' 

PAGE bc I 

SEL€CTIoN : Manufactuef 

TOTAL QUANllrV REQUIRE0 
SP€Cl FICATIONS : Rated HP 

Mod01 No, 

Volts / phau / HZ 

Locked Rotor Current. Ampa 

Tmgllabwe Riso, Ocgrcs C 
Locked Rot# KVA Code Letter 
F U ~ I   old TWW. ie. rt. 

Full b a d  R P H  

REV. I A PPR OV A L I DATE 1 PGDP C-6 16 'RUST Intetn'l I D S-CXD-16 2 0 9-8 
L . .  . . .  I APPROVAL I O A T f  I I 

* I I 

1 I I 

* 
1 

# 

4 6 0 /  3/60 
iaoo 

~ ~- 
* 

85 I 
I I * 

* 1 ! 1 

Efectricrl Typa ~ f f  

Enclosw. 
7- I I 

TEFC I . I .  I 
- 7  

Altitudo 
Full b a d  Current, Amps 

i I - 
3300 Ft. * 

9-24 .Informution )P k s u p e l i d  by oquIpmr,t manufoctur-r. 

Ambient Temp., Degrees C 40 
HEMA Design Lettef . *  
Starting Taqw, Ib. ft. * 
Pull-out twqw, Ib. ft. * ! 

Outyrating 1.15 S , F ,  Contfau ous I 
I 

I 
I 
I 

Sound level 
Bearings 
Lubrication 

I I "A I i I I 
- -  * I * I 

Couplings furnished by Subcontractori I 

Nwstandard mount 01 extensions 
Bate furnished by I 

Efficiency pa f ctnt I 8 1 . 5  ( 1 ) C  2) I 1 I 

FraM No. I * *  I 

I Net Wight I&, * I I 

Ceiling, Floor 01 Wall * I I 

-u - 
1 

I Subcontractor - - - 
PERFORMANCE: Povwr factor p e  cmt I 7 4 . 0  (1)(7) I 1 

GENERAL iNFORMAl7ON : %dJl NO. I * 
- 

I 
I 
I 

___- - 
I 

I 

I 

, -- - - 
I N P E  MOUNTING: Foot. Face 01 flanged I * I - 

- 
1 1  Haironal Q Veftical * 

b 

I 

REMARUS : 1) Guaranteed Minimum 
Motas shall comply w i th  applicable N€hU Standards. 

I I TYPE O F  D A T A  NUMBER O F  COPIES 'urnish tho following monufocwrmr'r 

dam in quantttior indicokd: W B i d s I  Apwowol 1 Cor?ifiod (CONTINUED) 

6 I 10 1. Outlina dimenstonal drmtngs 

, 2. pedorrmnca data 6 I 10 
, 3 .  wetat  of quipmart 6 1 10 

I i I 

HUM6ER O F  C O P I E S  
W/8,ds /  Aoproro l  C e - a  * * 

-. 

i 
t 
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11.430 PAINTING GENERAL SECTION 

1. GENERAL 

0 

I 

This s p c c f f i c a t i o n  c o w r s  t h e  p r e p a r a t i o n  of s u r f a c e s  and t h e  furnish- 
ing and a p p l i c a t i o a  of p a i n t  and primers.  

This s p e c i f i c a t i o n  is  composed of a genera l  s e c t f o n  supplemented by sec- 
t i o n s  which provide d e t a i l e d  s p e c i f i c a t i o n s  for prepa ra t i on  of sur face  
and a p p l i c a t i o n  for each type  of p a i n t  t o  be app l i ed .  Only those  sec-  
t i o n s  a p p l i c a b l e  t o  t h e  work a r e  included.  

2 .  MATERIALS 

A. P a i n t s  and Primers  

S h a l l  he "Speedhide" ( P i t t s b u r g h  P a i n t s )  a s  manufactured by PPG Indus- 
tr ies,  Inc.  
Williams, Devoe P a i n t  D iv i s ion ,  Cleanese Coating Co., The Cltdden Com- 
pany, or an approved a l t e r n a t e ,  cti11 s a t i s f y  t h i s  s p e c i f i c a t i o n .  

S p e c i f i c  materials r equ i r ed  in t h e  work s h a l l  be p r o v i d e d  by the Sub- 
c e n t r a c t o r  as s p e c i f i e d  i n  each i n d i v i d u a l  s p e c i f i c a t i o n  s e c t i o n  con- 
tai'ned he re in .  

E q u i v a l m t  p a i n t i n g  systems a s  manufactured by Sherwin- 

B. Approval 

Before d e l i v e r y  of any material t o  t h e  s i t e ,  t h e  Subcont rac tor  s h a l l .  
submit t o  t h e  Con t r ac to r  t h e  name of t h e  manufacturer ,  t h e  brand, and 
q u a l i t y  of t h e  m a t e r i a l s  b e  proposes t o  use. Only m a t e r i a l s  w h i c h  have 
beta approved by the c o n t r a c t o r  may be de l ive red  t o  t h e  s i t e  and used 
i n  t h e  work. 

C. Tests 

In caacs of dispute, tes t  d a t a  s h a l l  be provided by the Subcontractor  
comparing alternate paint- primer  s y s t e m  t o  t hose  s p e c i f i e d .  Tests 
shall compare p a i n t  composition, s o l i d s  con t en t  by voluanz, coverage, 
f i l m  thickness, and t o t a l  app l i ed  coa ts .  Tes ts  shall be made by a 
n a t i o n a l l y  recognized t e s t i n g  l a b o r a t o r y ,  and a w r i t t e n  r epo r t  ,giving 
result8 of the t e s t s  s h a l l  be fu rn i shed  t o  t h e  Con t r ac to r  by t h e  Sub- 
c o n t r a c t o r .  
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D. Sealed  Packages 

A l l  m a t c r f a f s  s h a l l  be d e l i v e r e d  t o  t h e  g i t e  i n  t h e  manufacturer's 
s e a l e d  packages and c o n t a i n e r s ,  w i t h  l a b e l s  i n t a c t  and s e a l s  unbroken. 
A l l  materials shall be i n  covered containers w i t h  d e s c r i p t i v e  labels of 
t h e  material conta ined  t h e r e i n .  Materials shall not be opened until 
r equ i red  f o r  u s e  o r  f o r  sampling. 

E. S toragc 

Paint matertals and equipment s h a l l  be s t o r e d  on ly  i n  such p laces  as 
may be approved by the c o n t r a c t o r .  The Subcon t rac to r  s h a l l  maintain 
t h e  s t o r a g e  area and leave i t  f r e e  from fire haza rds  due t o  improperly 
stored rags, waste,  o r  other combust ib le  materials. 

F.  Colors 

Cofors shall be as s p e c i f i e d  i n  the P a i n t i n g  Schedule,  Sectton 11.436. 

3 .  METHODS AND WORXMGNSRIP 

The followfng s p e c i f i c a t i o n s  of methods and workmanship s h a l l  app ly  t o  
a l l  work. Addi t iona l  requi rements  s h a l l  be a9 ca l3ed  f o r  i n  t h e  var- 
ious s e c t i o n s .  

A. P r e p a r a t i o n  of S u r f a c e s  

Painting on a'np surface s h a l l  not  be s t a r t e d  u n t i l  a l l  p r e p a r a t i o n  
of t h e  'surface is completed. 

2)  Minimum P r e p a r a t i o n  

As a minimum p r e p a r a t i o n ,  surfaces t o  be p a i n t e d  s h a l l  be brushed 
clean of all duat, dirt, o r  loose paint b e f o r e  p a i n t  i s  appl ied .  
Dull a l l  glossy surfaces w i t h  sandpaper, steel wool, or l iquid 
sanding aid.  The surfaces s h a l l  be smooth, f r e e  of grease, scale, 
r u s t ,  welding s p o t s ,  slag, or  o t h e r  acthcrjnp matter which would 
preven t  a prope r  paint baud. S u r f a c e s  c o n t a i n i n g  excessive alka- 
l i n i t y  shall be ptimd with P i t t s b u r p h  Alka l i- Res i s t an t  Primer 6-3. 
Galvanized steel s h a l l  be primed w i t h  P i t t s b u r g h  Galvanized S t e e l  
Primer 6-209. Bare s t e e l  shall be  coa ted  w i t h  P i t t s b u r g h  Zinc 
Chromate Primer 6-204 o r  approved equal. All manufac turer ' s  recom- 
mcndations s h a l l  be p a r t  of the requi rements  of t h i s  S p e c i f i c a t i o n .  

B. A p p l i c a t i o n  

a. I n  g e n e r a l ,  all p a i n t  shall be a p p l i e d  as s p e c i f i e d  by the manu- 
f a c t u r e r  and s h a l l  be done i n  a workmanlike manner, l eav ing  t h e  
f i n i s h e d  surfaces free from crops, rictges,  waves, s l i p s ,  l a p s ,  and 
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Y 

c. 

D o  

E. 

F o  

b. 

C. 

brush marks. 
d i t i o n s  and s h a l l  not be appl ied  when the  ambient temperature is 
below t h a t  recommended by t h e  manufacturer. 

Pa in t  s h a l l  be appl ied  under d r y  and dust- free con- 

All primer and in termedia te  coa ts  of pa in t  s h a l l  be unscarred and 
completely i n t e g r a l  a t  t h e  time of app l i ca t ion  of each succeeding 
coat.  Each coat of pa in t  s h a l l  have a slight v a r i a t i o n  of color t o  
d i s t i n g u i s h  i t  from the  preceding coat ,  S u f f i c i e n t  time s h a l l  be 
allowed between coa t s  t o  in su re  proper drying. 

Spray o r  r o l l e r  pa in t ing  may be employed where p rac t i cab le ,  i f  ap- 
proved by the  Contractor.  P a i n t s  s h a l l  be thoroughly s t i r r e d  and 
kept  a t  a uniform consis tency during app l i ca t ion ,  and s h a l l  not be 
thinned i n  excess of the  p r in t ed  d i r e c t i o n s  of t he  manufacturer. 
Solvents  and th inne r s  used s h a l l  be of the  type recommended by t h e  
p a i n t  manuf a c t u r e r  , 

Coa t ing T h i  cknes s 

, A minimum of th ree  coa ts  (pr imer and two f i n i s h  c o a t s )  s h a l l  be applied.  
Addi t ional  coa t s  s h a l l  be appl ied  t o  obtain complete coverage and In 
accordance with t o t a l  thicknes8 recommended by t h e  manufacturer f o r  the 
p a r t i c u l a r  coa t ing  systen. 
obucure t he  previous coat.  

The f i n i s h  coat  of pa in t  s h a l l  completely 

P ro tec t ion  

During pa in t ing  opera t ions  t h e  Subcontractor  s h a l l  f u r n i s h  and maintain, 
in- p lace  adequate p r o t e c t i v e  covers and drop c lo ths .  
t i o n  s h a l l  be in conformity wi th  a l l  s a f e t y  r egu la t ions  i n  e f f e c t  a t  
the  work s i te  and the Subcontractor  shall be respons ib le  f o r  p ro tec t ing  
all adjo in ing  work from spray  p a r t i c l e s .  
which may occur shall be promptly removed. 
pocrtcd t o  p r o t e c t  newly painted sur faces .  

Sprayed applica-  

Any p a i n t  spo t s  o r  s p i l l a g e  
"WET PAIm" s igns  s h a l l  be 

Cleaning 

During t h e  work, o r  upoa completion, t h e  Subcontractor s h a l l  go over 
a l l  area8 and clean off misplaced pa in t  from f in i shed  surfaces.  
iaheg of a f f e c t e d  it- s h a l l  be r e s to red  t o  t h e i r  o r i g i n a l  condition. 

Fin- 

Tauch-up Pa in t ing  

Where prime coa t s  have been appl ied  as a shop coat  o r  i n  t h e  f i e l d ,  as 
s p e c i f i e d  i n  o the r  a p e c i f f c a t i o o s ,  only spot  priming and two f i n i s h  
coa t s  s h a l l  be  applied t o  provide the  t o t a l  p r o t e c t i v e  f i n i s h  required 
by this spec i f i ca t ion .  A primer s h a l l  be applied t o  worn places and 
bare  s p o t s ,  sk ips  of o r i g i n a l  pa in t ing  and su r faces  from which pa in t  
has t o  be removed by c leaning ,  pee l ing  and sca l ing .  
appl ied  t o  a l l  f i e l d  welded j o i n t s ,  bare spo t s ,  and su r faces  damaged by 
new cons t ruc t ion .  These spot  primed a reas  s h a l l  be covered with two 
f i n i s h  coats t o  match e x i s t i n g  f i n i s h .  

A pr imer  s h a l l  be 
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G. Preparation of New Surfaces 

Steel surfaces shall be prepared In accordance w i t h  Steel Structures 
Painting Council specification N o .  SP2-63. 
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11.434 - EXTERIOR - GLOSS ENAMEL 

1. MATERIALS 

Materials shal l  be Pittsburgh "Speedhide" modified alkyd resin paint 
and auitable primers f o r  use on metal surfaces a8 specified in the 
Painting Schedule. 

A. Prime Coat 

Surfaces shal l  be primed in accordance with Section 11.430 Painting - 
General Section, 

B ,  Finish Coats 

A 8  listed in the Painting Schedule. 

C, Miscel~ancou8 Materials 

Turpentine, ASTM D 130 

2, METRODS AND WORKMMSHIP 

A. prime and Finish Coat 

Paint coverage shall congist of,three coats on a l l  unpainted surfaces 
called for in the Painting schedule, consisting of one primer and two ~ 

finish coats. 
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11.436 - PAINT SCHEDULE (METAL ITEMS) 
.- 

I .  GENERAL 

All b a t e  pipes, p i p e  e n c l o s u r e s ,  p i p e  cove r ings ,  d u c t s ,  hangers ,  sup- 
p o r t s ,  anchors ,  w a l l  s l e e v e s ,  s t r u c t u r a l  s t e e l ,  and o t h e r  ferrous metal 
s u r f a c e s  s h a l l ,  u n l e s s  o the rwise  s p e c i f i e d  or  r e q u i r e d  by virtue of 
material i n c o m p a t i b i l i t y ,  be f in i sh- pa in ted  w i t h  the same c o l o r  a s  on 
new o r  e x i s t i n g  s u r f a c e s ,  whichever is more s u i t a b l e .  All bare  meta l  
s u r f a c e s  s h a l l  r e c e i v e  one prime c o a t  in accordance w i t h  S e c t i o n  
11.430. Color numbers r e f e r  t o  t h e  c h i p s  of F e d e r a l  Standard 5 9 5 .  

b 

A. P r e f i n l s h e d  items such as c o n s t r u c t i o n  materials and equipment, i n s t r u-  
ment c a b i n e t s ,  Vendor supp l i ed  c o n t r o l  panels ,  e tc .  s h a l l  no t  be 
pa in t ed  unless s p e c i f i c a l l y  noted o the rwise  on t h e  drawings. 

B. A l l  carbon steel  and b lack  i r o n  outdoor  u n i n s u l a t e d  p i p i n g  s h a l l  te- 
c e i v c  a prime coat of zinc chromate and ( 2 )  f i n i s h  c o a t s  of gray,  c o l o r  
c h i p  No. 16307. Outdoor i n s u l a t e d  p i p i n g  shall not be pa in ted .  

C. In an area where bumper p o s t s  are r e q u i r e d  o r  p i p i n g  offers a s a f e t y  
hazard such as t r i p p i n g ,  p o s s i b l e  head i n j u r y ,  o r  p o s s i b l e  overhead 
i n t e r f e r e n c e  w i t h  v e h i c u l a r  t r a f f i c ,  the p i p e  shall be primed i n  accor-  
dance w i t h  Specification I L 4 3 0 ,  General Sec t ion ,  and s t r i p e d  w i t h  a l-  
ternate yellow and b l a c k  stripes t h r e e  (3)  inches  wide, a t  an a n g l e  of 
45" t o  the h o r i z o n t a l .  

D. Painting Schedule (Metal Items) 

Surf  ace Color  - PPG Number 

Metal items not a g a i n s t  o r  i n t e g r a l  w i t h  
new s u r f  a c e s  Match a d j a c e n t  s u r f a c e  

S t r u c t u t a l  S tee1 Gray 9 7-4 
Suppor t ing  Bracke t s  & Members Gray 97-4 
Hand Rails Gray 97-4 

Gra t ing  Gray 97-4 
Guard Rails Yellow 54-302 

Bumper P o s t s  Yellow 54-302 
Black 6-253 
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11.437 - ACID RESISTANCE COATING 
. 

1. MATERIALS 

Material sha l l  be Poly-Plus 170-F by I.W. I n d u s t r i e s  (or  approved equa l )  
s p e c i a l  polymer resins, i n e r t  f i l l e r s ,  and f i b e r g l a s s  re inforcement .  The 
c o a t i n g  s h a l l  be  suitable f o r  use on conc re t e  and steel.  

A. Prime Coat 

Poly-Plus 101 pr imer  a t  200 sq f t  pe r  ga l l on .  

8. Base Coat 

Poly-Plus 170-F basecoat resin, hardener  No. 5 .  
c o a t  resin. 

Mix i n t o  Poly-Plus base 
Apply a t  approximately 1/16 inch th ick .  

C .  Top Coat 

Imbed fiberglass c l o t h  i n t o  basecoat. Add Hardener No. 5 i n t o  Poly-Plus 
170F t opcoa t  resin. Apply at 1/16 tnch thick.  Apply Poly-Plus 170-F 
Sealer. 

D.  S u r f a c e  P repa ra t i on  

Cure conc re t e  28 days , then  treat with 1 : 2  concent ra ted  hydrochlor ic  
- acid. If a membrane cu r ing  compound is used, sandblasting *will be 

required. 

S t e e l  surfaces s h a l l  be a b r a s i v e  blasted t o  a white  metal SSPCSP-5-63 
w i th  an anchor p r o f i l e  of 2-4 m i l s .  

2. METHODS AND WORKMANSHIP 

The base coat s h a l l  con t a in  10-02. woven rov ing  glass c l o t h  as needed. 
The coating m a t e r i a l s  should be troweled on as per manufacturer’s data 
sheets. See  drawings for areas t o  be  coated. 
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APPENDIX D 

SPECIFICATIONS FOR ENVIRONMENTAL LABORATORY, C-409 

(SEE ATTACHMENT XI, APPENDIX C FOR REFERENCED DRAWINGS) 
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This i s  to certify that Gary R. Holland, a Registered Professional 

Engineer in the State o f  Kentucky, Registrat ion No. 12230, inspected 
- 

Tanks 1 through 6 listed in Table 0-10, C-409 Hazardous Waste Pilot 

Plant Tanks Dimensions and Thickness, and found them structurally 

sound, capable of withstanding normal operational stresses,  and 

. located i n  an area which i s  not subject to f o r k l i f t  t r a f f i c  or l *  

.. *? 
. d  movement o f  other operational' equipment which could infl ict damage 

sufficient to cause a massive failure. In addition, all tanks-are  

located w i t h i n  a diked area to contain inadvertent accidental spills. 
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Section 1 

STRUCTURAL S T E L  AND MISCELLANEOUS METALS 

1-1 SCOPE.--This section o f  the specif icat ions  re la tes  t o  
the detai l ing,  fabr ica t ing ,  furnishing, and erection of a l l  s tructural  
s t ee l ,  related items and miscellaneous meta l ,  complete as shown on' the 
drawings and as specif ied herein. 

1-2. CODES AND STANDARDS.--Codes and standards which a re  
called fo r  o r  referred t o  here in  are  hereby made a p a r t  o f  t h i s  specif i-  
cation t o  the extent  indicated by the reference thereto.  

w.: 

1-3. SHOP DRAIJINGS. 

1-3.1 Shop drawings shall  be submitted for approval i n  accord- 
ance w i t h  SPECIAL CORDITIONS paragraph: SUBCONTRACTOR'S SUBNITTALS. 

1-3.2 The Subcontractor shall  submit completed and checked 
shop drawings f o r  approval. 
and arrangement o f  principal and auxi l ia ry  members and strength of con- 
nections only, and shall  not re l ieve  the Subcontractor of the responsibi l i ty  
f o r  errors ,  omission, o r  the accuracy of h i s  own dimensions. 

The approval o f  shop drawings will be for  s i ze  

1-4. MATER IA.LS. 

1-4.1 General .--Except a s  otherwise specified herein, a l l  
material sha l l  ionform t o  the AISC Specifications f o r  the Design, F a b r i -  
cation and Erection o f  Structural  Steel for  Buildings. 
new. 
prior approval of the Construction Engineer. 

Material s h a l l  be 
Substi tutions o f  mater ia ls ,  s izes  o r  shapes shall  not be made w i t h o u t  

1-4.2 Structural  Steel Shapes, Bars and P la tes .  --Structural 
s teel  shapes, bars and p la tes  shall  conform t o  ASTM A36. 

1-4.3 Steel  Pipe.--Steel pipe shall be used fo r  handrails and 
P i p e  fo r  support columns shall confom t o  ASTM shall conform t o  ASTM A501. 

A501 or ASTM A53, Types E o r  S,  Grade 8. 

1-4.4 Fa s tener  s . 
1-4.4.1 Standard Threaded Fasteners.--Standard threaded fasteners 

shall  be machfne bol t s  and n u t s  o f  the unfinished type conforming t o  ASTM 
A307, Grade A. 
shall conform t o  ANSI 827.4. 

Plain washers shall  conform t o  ANSI  8 2 7 . 2 ;  beveled washers 

1- 4 . 4 . 2  Hiqh Strenqth Threaded fasteners.--High tensi le  bol ts ,  
nuts and washers shall conform to  ASTM A32S. 

1-1 



1 - 4 . 4 . 3  Fi l l e r  Metal for  Weldinq.--Welding electrodes f o r  
manual shielded metal-arc welding shall conform t o  AWS A S . l ,  €70 Series. . 

1 - 4 . 4 . 4  Self Tappinq Sheet Metal Screws.--Sheet metal screws f o r  
attaching 18 gage metal deck a t  laps and t o  structural members shall be No. 
14 cadmium p la t ed  steel, hex bead, gimlet point, self-tapping variety w i t h  
cupped, galvanized o r  stainless steel  washers w i t h  fntegral neoprene gaskets. 
A l l  other screws and fasteners shall be. galvanized. steel unless otherwfse 
indicated, and shall be s i ze  and type a s  indicated on the design drawings.  

1-4.4.5 Sheet Metal Closures and Flashings.--A1 1 sheet metal 
closures and flashings shall be fabricated from galvanized sheet confoning 
t o  ASTM A446, Grade A. Gage thickness shall be a s  showon the drawings.  
Galvanized finish shall conform t o  ASTM A525, Class G90. 

1 -4 .5  Anchor Bolts.--Anchor bolts installed i n  existing B 

concrete shall be of the.double-wedge expansion type, made of cold dram 
steel having a minimum yield strength of 70,000 p s i .  Finish shall be a rust 
resis tant  zinc coating w i t h  a final clear acetate coating which exceeds ASTM 
8177. 
design drawings. 

These anchors shall be set t o  the t h e  and grade as detailed on the 

1-4.6 Checkered Plate.--Checkered p l a t e  shall be an "Inland 4- 
way", raised checkered pattern,  1/4* thick of comercfal w a d e  carbon steel 
as-manufactured by Inland Steel Company, 30 W. Monroe Strcet, Chicago, 
I l l inois  60603, or approved equal. * 

1-4.7 Bar Gratinq.--Bar g r a t i n g  shall be a l l  welded construc- 

Bar gra t ing  shall be fac tory  primed 
t i o n ,  1 1/4" x 3/16" bearing bars spaced on 1 3/16" centers w i t h  1/2" x 
3/76" cross bars spaced 4" on centers. 
w i t h  red oxide. 

1-4.8 Stair  Treads.--Stair treads shall be electro-pressure 
welded s t e e l ,  36" x 70 1 5  /16"  w i t h  abrasive metal nosing a s  manufactured by 
the Reliance Steel Products Company o r  approved equal. 
be lR4, 1 1/4" x 3/16" bearing bars on 1 3/16" centers and cross bars on 4" 
centers. Treads shall be factory primed wi th  red oxide. 

G r a t i n g  type  shall 

1-4.9 - Grout.--Nonoshrink grout shall be "Embeco" No. 636 a s  

DETA I L I NG . 
manufactured by Masterbuilderr, o r  approved equal. #.:; 

1-5. 

1-5.1 General.--All detailing by the f a b r i c a t o r  shal l  be i n  
accordance w i t h  the -Specifications for  the Design, Fabrication and 
Erection of  Structural Steel fo r  h i l d i n g s ,  AWS, D1 . I  Structural Welding 
Code, and ASTM A36. 

1 - 5 2  Connections. 
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1-5.2.1 Strenqth.--In the absence of the specific design d a t a  
concerning the stresses developed, the connections , either welded or bol t e d ,  
shall be sufficiently strong to develop the full strength of the weakest 
member. Where connections are shown on the design drawings, however, the 
fabricator shall be governed accordingly. 

1-5.2.2 Shop Connections.--Shop connections shall be welded or 
h i g h  s t rength  bolted. 

1-5.2.3 Field Connections.--field connectfons shall be made with 
minimum 5/8" diameter high tensile bolts except as otherwise shown on the 
drawings. 
threads not excluded from the shear plane. 

These connections shall be considered the bearing type with 

Ic6. FABR I CAT ION. 

1-6.1 General .--A11 structural steel shall be fabrlcated i n  
accordance with the A I S C  Specification f o r  the Design, Fabrication and 
Erec t i on  o f  Structural Steel f o r  Buildings. 

1-6.2 8oltinq.--High strength bolts shall be tightened to a 
bol t  tension not less than the proof load given in the ASTM Specification 
for the bolt. 
by turn-of-nut method. 

Tightening shall be done with properly calibrated wrenches or 

Weldln --All butt welding shall be o f  the full  pene- 
t r a t i o n  type, either doub e welded or wlded against a backing structure. 
Welds between abutting members a t  right angles to each other shall n o t  be 
considered as butt welds. 

__p 1-6.3 

1-7. SHOP FINISH. 

. 1-7.1 General .--The shop painting system shall consist o f  
surface preparation and shop application o f  prime paint. 

1-7 .2  Surface Preparation and Shop Primer. 

1-7.2.1 Surface preparation o f  structural steel and mi scel l an -  
eous metal shall be in accordance with the Steel Structure Painting Council 
Specif icat ion SSPC-SP-2-63, Hand Tool Cleaning. 

1-7.2.2 All cleaned surfaces shall be primed before deteriora- 
tion of cleaned surface has taken place with one shop coat o f  P i t t s b u r g h  
"Speedhide" No. 6-204 zinc chromate o r  approved equal. 

1 -a. ERECTION. 

i 

1-8.1 General.--Unless otherwise spec i f ied  herein,  erection o f  
structural steel s h a m o m  with the applicable section o f  AISC S p e c i f i -  
cations f o r  the Design, Fabrication and Erection o f  Structural Steel f o r  
8uildings, and the AfSC Code o f  Standard Practice for Bui ld ings  and Bridges. 
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7-8.2 Temporary Bracinq.--Temporary bracing shall be used 
whenever necessary t o  suppor t  a11 loads t o  which the structure may be sub- 
jected, including equipment and ope ra t i on  thereof, and piles o f  materials. 
Such bracing shall be l e f t  i n  place a s  long a s  may be required for safety.  

1-8.3 Field Connections.--field connections shall be made by 
ei ther  bo l t i ng  or welding i n  accordance w i t h  the design drawings. 

1-8.3.1 Bolted Connections.--8olted connections shall be t i g h t -  
ened t o  a b o l t  tension not less than the proof load given i n  the ASTH Speci- 
ficatlon for  the bolt. 
wrenches o r  by the turn-of-nut method. 

Tightening sha l l  be done with  p r o p e r l y  calibrated 

1 - 0 . 3 . 2  Welded Construction.--Welding of structural steel work 
sha l l  be done by the shielded metal arc process i n  accordance w i t h  AUS 01.1 ; 
Structural Welding Code, except where directed otherwise. 
the wlding procedures and welders shall be f n  s t r i c t  accordance w i t h  the 
requirements o f  this code. 

Qualification o f  

T h e  Construction Engineer w i l l  visually check any of  the welding a t  h i s  
discretion and observe the weld area preparation and the technique and 
performance o f  each welder. The welds shall be vfsually examined f o r  comp1i- 
ance with the stated code, and I n  particular,  t o  assure that  the welds are 
f ree o f  unacceptable defects,  properly contoured and slzed, and located as 
specified by the drawings. GIhere visual evidence so Indicates, the C o n s t r u c -  
tion Engineer may require that velds be sectioned by chipping w i t h  a mechanical 
round-nosed chipping tool. If the quality o f  any welder's work I s  found t o  
be unsatisf.actory, a complete requaliffcatfon o f  the welder may be required. 

.- 

The Subcontractor shall  repair, or correct a s  fnstructed by the Con- 
struction Engineer, a l ?  welds which do n o t  comply w i t h  the p r o v i s i o n s  o f  the 
subcontract drawings and specifications a t  no a d d i t i o n a l  cos t  t o  the Con t r ac to r .  

1-9. STEEL DECKING. 

1-9.1 General. - -A1 1 steel decking shall be fabr ica ted  and  
erected i n  accordance w i t h  the Steel Deck Ins t i tu te  Code o f  Recornended 
Standard Practice, the design drawings and a s  speci f ied herein. 

.-fa. 

1-9.2 Material. --Steel decking shall be Wheel i n g  Narrow R i b  
deck, Type A18 a s  manufactured by Wheel ing Corrugating Company, Wheeling, 
West V i r g i n i a ,  or a p p r o v e d  equal. 
Grade A for galvanized steel having a minimum y i e l d  strength o f  33,000 psi .  
Type and f i n i s h  shall be a s  Indicated on the drawings; or as otherwise 
specified herein. 

Basic steel shall conform t o  ASTM A446, 
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1-9.3 Oesi n.--Basic steel shal l  be f l a t  rolled carbon sheets 
of  structural qua1 i t d e  maximum design stress shall not  .exceed 20,000 
p s i  under a ' l i ve  load o f  20 pounds per square f o o t .  Properties s h a l l  
conform t o  AISI "Specification f o r  the Design o f  Cold Formed Steel Structural 
Members". Where possible, sheets shall extend the f u l l  height o f  the 
enclosure from ledge angle to  top. 

1- 9.4  Shop Finish.--Steel decking shall be finished w i t h  a 
galvanized coating conforming to  ASTM A S S ,  Class G90. . 

1-9.5 Erection.--The steel decking shall be erected i n  accord- 
ance with the design drawings. Each unit shall be placed on supporting 
s tee l  framework and adjusted t o  final position before being permanently 
fastened. 
girts.-= Siding shall be attached t o  supports using c l ips  and welds as 
detailed on the design drawings and as  recommended by the manufacturer. 
Side l a p s  shall be fastened together a t  midspan using welds o r  screws. 
joints  'and seams shall be caulked w i t h  General Electric No. 1300 Silicone 
compound or approved equal t o  make the l abo ra to ry  a i r  t i g h t .  
f r o m  this erection procedure shall be accepted w i t h o u t  p r i o r  approval o f  the 
Construction Engineer. 

The unit  shall be brought t o  proper bearing on the supporting 

A l l  

[do deviation 

1-10. STAINLESS STEEL LINED ENCLOSURE. 

1-10.1 General .--The materials and fabrication o f  the stainless 
steel lined e n c l o s u r m  be i n  accordance with th i s  section o f  the speci- 

- fications as  applicable and a s  follows. The fabrication de ta i l s  as  shown on 
the drawings shall be followed unless approved shop drawings show otherwise. 

1-10.2 Stainless Steel tiner.--Stainless steel sheets shall be 
18 sage,  type 304L, cold-rolled, with No. 28 f i n i s h  and s h a l l  conform to 
ASTM A240. The sheets shall be attached w i t h  No. 14 s tainless  s t e e l  s e l f -  
t a p p i n g  sheet metal screws w i t h  stainless steel washers, 1 2 "  on centers, 
maximum. All seams shall be seal welded using compatible stainless  steel 
we ld ing  procedures. 

7-10.3 , Door and Hardware.--Door s h a l l  be "Ceco" o r  approved 
equa l ,  3'  x 6 ' 4  x 1 3/4" thick, holtbw metal, standard d u t y ,  f l u s h  type, 
constructed of 20 gage s tee l .  Door shall be mortised and reinforced for 
hardware. 
ball bearing hinges and one pull bar located on the outside. 
the door  shall be lined w i t h  s ta in less  steel sheet as specified above. 

Hardware shall consist  o f  1 1 /2  pairs o f  "Ceco" o r  approved  equal 
The inside o f  

1-10.4 Paint.--All carbon steel s h a l l  be cleaned and primed i n  
accordance w i t h  paragraph 1-7.2.  Exposed carbon steel s h a l l  be finished i n  
accordance w i t h  paragraph 4-5.3.  Galvanized and stainless  steel s h a l l  n o t  
be painted. 
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1-71. R€JECTION.--A1l work or parts thereof and materials 
entering therein, indicating irremediable or injurious d e f e c t s ,  improper 
fabrication, excessive repairs, o r  that  i s  not tn accordance with the 
requirements of this specification, shall be subject t o  rejections. 

1-12, FIELD PAINTING.--Field painthg shall be performed fn 
accordance with Section 4 - PAINTING. 

8 
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Section 2 

MODULAR OFFICE 

2-1 . SCOPE.--This section o f  the specifications r e l a t e s  t o  
the furnishing and erection o f  the modular o f f ice  and related i t ems,  com- 
plete as shown on the drawings and a s  specified herein.' 

2-2. C O D U  AND STANDARDS.--Codes and standards which a r e  
called f o r  or referred to  herein a re  hereby made a part o f  th is  spec i f i-  
cation t o  the extent indicated by the reference the re to .  

-2-3. SHOP DRAWINGS.--Shop drawings shall be submitted f o r  
approval in accordance with SPECIAL CONOITIONS paragraph: SUBCONTRACTOR'S . 
SUBMITTALS. 

2 - 4 .  MATERIALS . 
2-4.1 General.--The modular o f f i c e  shall be a standard model 

"SPA-SAVER", specified herein, as manufactured by National Pa r t i t i ons ,  Inc. , 
340 West 7 8 t h  Road, Hialeah, Flor ida  33014, o r  approved equal. 

2-4.2 - Malls.--Prefabricated panels shall be 3" thick x 4 '  
nominal w i d t h ,  completely modular. 
door panels shall be prehung with a l l  hardware. 
be cut and trimmed for  dimensions as specified. 
a n t .  
honeycomb core and shall  have a 3/16" vinyl clad hardboard (Class A non- 
combustible) with  facing on each side.  

Panels shall be f u l l y  fabr ica ted ,  i . e .  , 
Air conditioner panel shall 
Panels shall be f i r e  retard-  

Sound deadening construction shall be a noncombustible expanded Kraft 

Color  shall be standard beige.  

Posts.--Posts shall  be subs t an t i a l  aluminum extrusions 
w i t h  anodized f in i sh  supporting loads to 3,500 l b s .  Posts  shal l  function E S  
connectors f o r  panels and as channeled raceways f o r  telephone and e l e c t r i c  
l i ne s .  Posts shall be trimmed t o  match panels. 

- . 2-4 .3  

2-4 .4  Base Channel .--Base channel shall be a continuous 
substantial anodized aluminum "U" channel attached t o  the checkered d a t e .  
The base channel shall be finished t o  match the wall panels. 

2-4.5 Ceilfnq.--A complete fiberglass suspended ce i l i ng  shall 
be furnished including wh i te  enameled T-bar gr id ,  vinyl faced f iberq lass  
t i l e ,  c l ea r  primatic -luminous panels, hanger t a b s  and w i r e .  
shall  be 2 '  x 4 '  acoustical panels. Ceiling panels shall be l a i d  i n  design 
t o  a l l o w  use of t ro f f e r  l igh t ing .  
s t a b i l i t y  and shall be rated Class 25,  noncombustible. 

Ceiling p a n e l s  

Panels shall be guaranteed f o r  dimensional 
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2-4.6 Door.--Door shal l  be sol id  core, 3'00'' x 6'-8'' x 1 3/8" 
w i t h  a 20" x 30" windowof 1/4" thick p l e x i g l a s s .  
aluminum. 
a pane? t o  insure proper fit. 
before packaging. 
Door shal l  be o u t f i t t e d  w i t h  key, lock and 3 1/2* x 3 l/2" butts o f  c m e r -  
c i a 1  grade. 
aluminum threshold shall be provided w i t h  a posftive vinyl stop of 1/2" x 
3" . 

Frame shal l  be anodized 
Door and frame shall  be prehung a t  the factory and assembled i n  

A 1 1  hardware shal l  be instal 'kd and tested 
Lock set shal l  be the only item packaged separately. 

F i n i s h  shall harmonize w i t h  anodized a'lumfnum trim. An ,extruded 

2-4.7 Roof Deck.--Roof deck sha7l be prepainted 20-gage ribbed 
steel in ter lock ing panels wi th  rubber closures sealfng each end. 
trim angle o f  anodized aluminum shall be assembled around perimeter o f  roof. 

faSCid 

2-4.8 Electrical  and Liqhtinq--A condui t  run cons is t ing  o f  
junction box with  supports, r i g i d  conduit of -length t o  reach ce i l ing  plenum,' 
connector and pulling elbow shall be provided, preassembled i n  the interfor 
post side t o  create a vertical electrical raceway for  each switch,  outlet, 
etc, ,  as listed below: * 

Fixtures, fluorescent, troffer type (wfth  lamps), 
2' x 4 * ,  2 tubes, 110 v o l t s ,  Fluorescent 
fixtures shall be equipped wi th . .Ut  and CSM - 
approved Class P ballasts o f  the high power 
factor type, and shall be sound rated A, 
The ballasts shall be protected from overheatfng 
by an internal thermally actuated, automattc 
reclosfng devfce to I hit winding temperature. 
Ballasts shall be o f  the high efficiency full  
o u t p u t  type suitable for  use with 35 w a t t  and 

. 40 wat t  lamps. 8allasts shall be Universa? 
ballasts "watt- reducer", General Electrk 
"low energy", or approved equal. 6 

Outlet, a i r  conditioner, 250 v o l t s ,  2 pole, 
3 wire, 20 amp, Hubbell Cat. 45461, or 
approved equal l 

Outlets, convenience, 125 vo l t s ,  2 pole. 
3 wire, 20 amp, rpeci f icat fon grade, NEMA 
configuratlon S-ZOR, Hubbell Cat. %5362, or 

@'; . .  

approved equal . 6 

Switch, single pole, Hubbell Cat. ifCl221, 
or approved equal 1 

Wire and ceiling conduit will not be provided by the o f f i c e  manufacturer. 
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2-5 .  MODULAR OFFICE ERECT ION. 

2-5.1 The modular office shall be sited and erected in the 
e x a c t  location shown on the drawings. The office shall be erected in strict 
accordance with the details shown on the design drawings and the manufac- 
turer's shop drawings and instal lation instructions. 

2 - 5 . 2  All labor, tools, equipment and expendable materials 
shall be supplied by the Subcontractor. 

- 2 - 5 3  CAUTION!!--Workmen shall not, under any circumstances, . 
stand on the r o o f  d e m h e  office during or after erection. S c a f f o l d s ,  
temporary platforms or picks shall be used to provide access  when required 
during all erection and installation operations. 

be installed within the appropriate opening and i n  accordance w i t h  the 
drawings and manufacturer's instructions. 

- i 
2-6. AIR CONDITIONER.--The window type air conditioners shall. 

2-7. E1ECTRICAC.-OEfectrical accessories shall be installed 
in accordance with the office manufacturer's erection instructions and 
appropriate references i n  Section 8 - ELECTRICAL. 

2-8. CLEANUP.--Any damaged or marred parts of the office 
shall be replaced or repaired by the Subcontractor at no additional cost to 
the Contractor and to the satisfaction o f  the Construction Engineer. 
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Sectfon 3 

DOORS, FRAMES AND HARDWARE 

3- S OPE.--This section o f  the specifications re la tes  t o  
the furnishing and instal lat ion o f  doors, frames and hardware complete a s  
shown on the drawings and as specified herein. 

3-2 . SHOP DRAWINGS.--Shop drawings shall be submitted f o r  
approval i n  accordance w i t h  SPECIAL CONdITIONS paragraph: SUBCONTRACTOR'S 
SUBMITTALS. 

3:3* MATERIALS, 

3-3.1 General .--Doors and hardware s h a l l  be 'Teco" o r  approved 
Doors, frames and hardware shall be installed i n  accordance w i t h  the equal .  

manufacturer's recmendations and as shown on the design drawings.  

3-3 .2  
ard duty flush type door 1 3/4" t h i c k ,  half glass and be constructed o f  20 
gage s tee l .  
accessories 

Hollow Metal Doors.--Hollow metal doors shall be stand- 

Doors shall be mortised and reinforced f o r  a l l  hardware and . 

3-3 .3  Frames,--Door frame f o r  door A shall be Yeco"  standard 
16 gage-steel frame with 2" face. Door frame fo r  door B shall be fabr ica ted  
from structural steel as detailed on the design drawings. 

30.3.4 Hollow Metal Door Hardware. 

3-3.4.1 ' Hinges.--Hinges fo r  doors A and 8 shall be 1 1 /2  pairs 
o f  two ball bearing steel, "Ceco" No. 2312, US 10 finish. 

3 - 3 . 4 . 2  Latch Set.--Latch se t  for door  A sha l l  be heavy d u t y  
passage latch 'Teco" No. 5110, US 10 f inish.  

3 - 3 . 4 . 3  Antipanic Device.--Antipanic device f o r  door 8 shall be 
mortise device Yecon No. F23, US 10 f in ish ,  cylinder will be furnished by 
the Contractor. 

hold-open type, "Ceco" No. 3032. 
3 - 3 . 4 . 4  Closers.--Surface closers for do-ors A and B sha l l  be 

3-3 .4 .5  Threshold.--Threshold f o r  door 8 shall be "Zero" No. 
260, a luminum o r  approved equal. Threshold shall be installed i n  accordance 
with the manufacturer's recommendations and a s  shown on the design drawings.  
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3 - 3 . 3 . 5  Glazin . - - P o l i s h e d  w i r e  glass f o r  doors shall be 1/4It  

Putty for glazing 
thick reinforced w i t d w i r e  In twisted hexagonal mesh 1 1/4" x 7/8" Or 

r -  

welded diamond mesh w i t h  openings about 1 1/8" x 5/8". 
s h a l l  be as recomnended by the glass manufacturer. 

3-4.  INSTALLATION. 

3-4.1 Installatfon o f  Frames.--The steel frames shall be 
plumbed, l e v e l e d  and r ig id ly  secured in place as detailed on the drawings. 

3-4.2 Installatlon o f  Doors.--Doors shall be fnstalled i n  the 
locations indicated on the drawings with the indicated mountfng hardware I n  
complete conformance wi th the manufacturer's directtons. 



Section 4 

PAINTING 

4-1. SCOPE.--This section o f  the specifications relates t o  
furnishing the l a b o r ,  equipment and materials needed to perform a1 1 opera- 
tions required for paint ing and ffnishing complete as shown on the drawings 
and as described herein. 

4-2. MATER IAL S . 
4 4 . 1  General .--Use ready-mixed paints suitable for the 

purpose for which they are to be used. 
the best products o f  the Sherwin Wllliarns Company; Glidden Company; Pi t t s-  
burgh Plate Glass Company; or approved equal. 
1 inseed o i l ,  turpentine, etc., s h a l l  be o f  highest qua1 i t y  and have identi- 
fying labels on containers. 
Pittsburgh designations are used. 

Paint and fillers shall be equal t o  . 

Painting materials such as 

for purposes o f  indicating qua1 ity required, 

4-2.2 Paint shall he well ground, shall not settle badly, cake 

The paint shall 
or thicken in the container, shall be readily broken up with a paddle to a 
smooth consistency and shall show easy brushing properties. 
be suitable f o r  spraying when thinned with n o t  more than 12% volume o f  
mineral spirits. 

. 

4-3. G € N E R A t  REQUIREMENTS. 

4- 3 .1  Scaffo1dinq.--The Subcontractor s h a l l  p r o v i d e  and l a t e r  
remove a l l  necessary scaffolding, ladders, etc., as required for the proper 
execution o f  the work. 

4 - 3 . 2  Sequence.--Painting, other than priming, shall generally 
be performed after others have completed their work. 
practical, work shall be done i n  such manner that painting will n o t  i n t e r -  
f e r e  w i t h  the work of others. 

Where t h i s  is n o t  

4-3.3 Protection.--The Subcontractor shall protect a 1  7 sur- 

If any damage does result, i t  

faces not being painted, whether interior or exterior, from damage f r o m  
painting operation. Generally, proper protection by means o f  drop cloths, 
marking and wet paint siegns shall be used. 
s h a l l  be restored to the satisfaction o f  the Contractor a t  no additional 
c o s t .  
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4- 4.  PREPARATION OF SURFACES, APPLICATION OF PAINT.  

4-4.1 General.--All surfaces t o  be painted shall be clean, 
smooth, d r y  and f ree  from dust, g r i t ,  grease, concrete and f r o s t .  
shall be done i n  a workman1 ike manner, leaving the finished surfaces free 
f r om drops ,  ridges, waves, laps and brush marks. 
when the temperature is below 50°F nor when a temperature d r o p  o f  20°F o r  
more is  forecast ,  nor when the temperature i s  over 90OF. P a i n t  shall be 
thoroughly stirred and kept a t  a uniform consistency dur ing  application and 
shall not be t h i n n e d  i n  excess o f  the direction of the manufacturer. P a i n t  
containers shall not beopened u n t i l  required for  use. 
by the spray method except during cold weather o r  when, fn  the opinion o f  the 
Contractor, spraying i n  any part icular  application would produce unsatis- 
factory results. 
other coverings. 

A l l  work 

Pa in t  shall not be applied 

P a i n t  may be applied 

Other work shall be properly protected by d r o p  cloths o r  

4-4.2 Metal krk.--Shop primed or galvanized metal work shall ' 
be kept clean and free from corrosion following installation. Abraded 
surfaces shall be retouched prior t o  finish paintfng, using the same type 
paint as the priming coat. 

4-5 . PAINTING SYSTEMS. 

4-5 . 7 
items shall be primed w i t h  Pittsburgh "Speedhide" No. 6-204 zinc chromate o r  
approved equal Any galvanfzed I t e m s  which requlre- pa in t ing  shall be primed 
w i t h  P i t t s b u r g h  "Speedhide" No. 6-209 galvanized steel prlmer or  approved 
equal. 

Prime*Coat.--Unless otherwfse specified carbon steel 

4-5.2 Structural and Miscellaneous Carbon Steel Doors 
and Frames, Safety R a l l s ,  Suppor t s ,  Hanqers, Etc. 

Prime Coat: See Section 4-5.1 
Intermediate Coat: PPG Semigloss Enamel 

F i n i s h  Coat: Same a s  Intemediate Coat 
, Vista Green, No. 23-76 

4-5 .3  Fire Protection. 

4-5 . 4 

4 - 5 . 5  

Prime Coat: See Section 4-5.1 
Intermediate Coat: PPG Gloss Enamel, B a n n e . ;  

Finish Coat: Same as Intermediate Coat 

E l  ectri-cal . 
See Section 4-5.2 

Red, No. 54-301 

P i p i n g .  

See Section 5 

NOTE: Galvanized ribbed decking and sheet metal wilt not require p a f n t i n g .  
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S e c t i o n  5-1 
General P i  p ing  

5-1 -1. 
s t r u c t i o n ,  f a b r i c a t i o n ,  and i n s t a l  l a t i o n  requirements necessary f o r  i n s t a l  1 i n g  
p i p i n g  sys tem.  
supplemented by Subsections 5-2 through 5-17. 

SCOPE.--This s p e c i f i c a t i o n  o u t l i n e s  the m a t e r i a l s  of  con- 

The s p e c i f i c a t i o n  i s  composed o f  a General Sec t ion  5-1,  

5-1-2. MATERIALS.--Unless noted otherwise on the  drawings , 
m a t e r i a l s  s h a l l  be provided as s p e c i f i e d  i n  each i n d i v i d u a l  subsect ion included 
herein.  A l l  m a t e r i a l s  s h a l l  be i n  s t r i c t  accordance w i t h  the requ i red  Arner iczn 
Nat ional.  Standards I n s t i t u t e  ( A N S I )  ASTM Standards o r  o t h e r  approved standarcs 
and s p e k i f i c a t i o n s .  
t i o n s .  

All valves s h a l l  be as spec i f ied  i n  t h e  var ious subsec- 

5-1-3. FABRICATION AND INSTALLATION.--The fo l low ing d e t a i l s  o f  
f a b r i c a t i o n  and i n s t a l l a t i o n  app ly  t o  a l l  subsect ions o f  t h i s  s p e c i f i c a t i o n .  
Add i t i ona l  requirements, i f  any, w i l l  be d e t a i l e d  w i t h i n  the var ious subsections 
or on the drawings. 

s h a l l  be d e l i v e r e d  t o  the s i t e  i n  a clean and pro tec ted  cond i t ion .  
o f  p ipe  and valves and f l ange  covers shall be maintained i n  place, being r e -  
moved' o n l y  as  necessary f o r  c lean ing ,  f a b r i c a t i o n ,  e rec t ion ,  o r  f o r  inspect ion.  
Care s h a l l  be exerc ised i n  t h e  hand l i ng  and storage o f  a l l  p i p i n g  ma te r ia l s  and 
p r e f a b r i c a t e d  p i p i n g  so t h a t  contaminat ion  by moisture,  grease, d i r t ,  o r  
i n j u r i o u s  f o r e i g n  ma t te r  s h a l l  n o t  occur. 

5-1-4. GENERAL.--Piping m a t e r i a l ,  i n c l u d i n g  valves and f i t t i n g s ,  
End seals 

5-1-4.1 - P ip ing  s p e c i f i e d  on the  drawings s h a l l  follow the r o u t i n g  
shcwn on t h e  drawings. The p i p e  s h a l l  be c u t  accura te ly  t o  measurements 
s p e c i f i e d  on t h e  drawings and t o  s u i t  f i e l d  cond i t ions  and s h a l l  be c a r e f u l l y  
worked i n t o  p lace  w i thou t  f o r c i n g  o r  sp r i ng ing .  

5-1-4.2 P ip ing  and tub ing  passing through f l o o r s ,  wa l l s ,  and 
c e i l i n g s  sha l l  be prov ided w i th  p i p e  sleeves o f  s u f f i c i e n t  s i s  t o  allow 1 / 4 "  
annu lar  c learance around the  p i p e  or i n s u l a t e d  pipe. Sleeves s h a l l  be sealed 
w i th  cau lk  t o  allow for no a i r  leakage. 

5-1-4.3 C e i l i n g  and wall p l a t e s  sha1.l be provided where s p e c i f i e d  
on the  drawings and s h a l l ' b e  pr imed and pa in ted  t o  match. 

5-7 -4.4 The i n t e r i o r  o r  e x t e r i o r  surfaces o f  a17 p ip ing  shall  be 
kept c lean  a t  a l l  times. Pipe s h a l l  be f r e e  o f  f i n s  and bur rs  and s h a l l  be 
c leaned i n  accordance wi th  c lean ing  procedures spec i f i ed  i n  Sect ion 5- 15.  

5-1-4.5 Flanges, unions, and valves sha l l  be i n s t a l l e d  a s  spec i f i ed  
and l oca ted  where they w i l l  be access ib le  a f t e r  erect ion.  



5-1-4.6 Valves shall be properly placed and made leak pmof under - the t e s t  pressure described. 

5 -1  - 4 . 7  Valves which are t o  be soldered, brazed, or welded shall 
Allow valves t o  cool, clean i f  necessary, be disassembled p r io r  t o  heating. 

and reassemble. 9 

5 - 1 4 .  CUTTING.--Pipe and tubing shall be cut accurately t o  
measurements as specified on the drawings and to  s u i t  f ie ld conditions. Approved 
tube or pipe cutters, or other methods approved by the Company s h a ? ?  be used 
and a l l  cuts shal l  be reamed t o  remove burrs. Any objectfonable defects shall 
be removed by machining, chipping, o r  gr inding .  . 

5-1 -6. 

5-1 - 7  

JOINING METH0OS.--The following methods shall be used a s  

THREADING.--Threading of pipe shall preferably be done 

applicable t o  the i n d i v i d u a l  sections of t h i s  specfficatfon. 

a f t e r  any bending, forg ing ,  o r  heat treating operations, 
be perfomed f i r s t ,  threads shall be protected d u r i n g  such operat ions i n  a n  
a c c e p t a b l e  manner. Threads s h a l l  confom t o  ANSI  B2.1. Pipe dope s h a l l  be 
applied t o  the male threads only. 

s 

Where threading must 

5-1 -7.1 When th readfng  chemically cleaned pipe ,  use trichlorethane 
(methyl chloroform) inhibfted, as the cutting f l u i d .  

5-1 - 7.2 

5-1-8. WELDING. 

Tef lon  ribbon, when used as thread dope, shall not be 
applied to  the 'first two- threads on pipe. 

. 

5-1r8.1 General . - -A11 welding, including the qualification o f  proce- 
dures and welders, s m  performed i n  s t r i c t  compliance wi th  ASME Boi ler  
and .Pressure Vessel Code, Section IX; AWS D10.9 Standard f o r  Qualification o f  
Welding Procedures and tlelders f o r  Pipe and T u b i n g ;  applicable ANSI Code f o r  
Pressure P i p i n g .  All welding procedures and welder's qualfffcations shall be 
approved by the Company before work i s  started. 
an i d e n t i f i c a t i o n  number, l e t t e r ,  or symbol which shal l  be used t o  identify h i s  
work when specified i n  applicable codes, standards, o r  specifications. 

Each welder s h a l l  be assigned 

5-1-8.2 All welds are subject t o  inspection by the Cornpafly. The 
Company reserves the r i g h t  t o  accept, reject ,  o r  demand removal o f  welds which 
are i n  violation or believed t o  be i n  violation o f  these specifications. 
Welders performing welds found t o  be unsound shall  be subject t o  appropriate 
re tes t  provisions of the A S K  8oiler Code or other applicable standards. 

5-1 -8.3 Socket weld j o i n t s  shall be assembled so t h a t  the space 
between the end o f  the pipe and the bottom of  the socket i s  no less than 
7/16" o r  more than 1/8". 
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5-1-8.4 Welded branch connections t o  headers shall be made by the 
use o f  welded o u t l e t  f i t t i n g s ,  such as  reducing tees,  weldolets, s o c k o l e t s ,  
and threadolets, as  shown on the drawings in compliance wi th  the ANSI Code 
f o r  Pressure P i p i n g  831 . I  , paragraph 127.4.8.  

5-1-8.5 
on the drawi ngs. 

Welded miter bends shall  not be used unless so  specified 

5-1-8.6 Backup rings s h a l l  no t  be used unless specified on the 
drawings .  
specified.  

When required, backup rings shall  be of the s ize ,  type, a n d  material 

5-1 -9. WELDING RODS AND ELECTRODES. - - A 1  7 bundles , boxes, o r  kegs 
i n  which rods  and electrodes 
f o l  1 owigg information: 

are  delivered shall  be legibly marked w i t h  the 

Cl ass i  f i cation 
Trade designat ion  
Manufacturer's name 
Standard s i ze  and length 
Heat number 

5-1-9.1 . All welding rods shal l  be ident i f ied w i t h  a t  l e a s t  one 
i m p r i n t  per rod showing the AWS c lass i f ica t ion  number a s  per AWS A S . 1  ( 1 5 ) .  
I n  addi t ion,  welding rods 1/8" and over i n  diameter shall be marked o r  stamped 
w i t h  pos i t ive  iden t i f ica t ion  marks a t  in tervals  of not more than 18". Such 
marks sha l l  be c l ea r ly  dist inguishable and shal l  include the c lass i f ica t ion  
number o f  the Gelding rod and the trade designation o f  the manufacturer. 

5-1-9.2 Welding rods and electrodes shall be stored,  handled, and  
ident i f ied a t  a l l  times t o  assure the use o f  the proper welding rod i n  a 
welding process. 

'5-1-70. SOLDERING.--This is covered i n  the applicable p i p i n g  sections. 

5-1-11. FLANGING.--Where s teel  flanges mate w i t h  c a s t  i r o n  flanged 
f i t t i n g s ,  valves, o r  equipment, they shall  be provided w i t h  f l a t  faces and f u i i  
face gaskets.  Provide f u l l  face gaskets between c a s t  iron flanges. F l a t  r i n g  
type gaskets shal l  be used between s teel  flanges equipped wi' th r a i s ed  se r ra t ed  
faces. 

5-1-11 . I  
i s  exact ly  perpendicular to  the axis o f  the pipe. 
be so positioned i n  r o t a t i o n  t ha t  the b o l t  holes shall straddle the ver t ical  
f l a n g e  cen te r l ine .  
faces w i t h  r i n g  gaskets engaging fu l ly  upon raised face flanges. 
flanges sha l l  mate flush and t rue and the b o l t s  shall be tightened unifomly 
t o  draw the flanges evenly and firmly upon the gasket. 
be coated w i t h  Crane an t i se ize  compound p r i o r  t o  ins ta l ldt ion.  Nhen made u p  
the b o l t s  sha l l  extend t h r o u g h  n u t s  by a t  l e a s t  one f u l l  thread. 

Flanges s h a l l  be made up w i t h  meeting face i n  a plane t h a t  
Upon erection,  flanges shall 

A l l  gaskets shall  be evenly centered between the f l a n g e  
T h e  meeting 

A 1 7  b o l t  threads shall 
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.- 
5-1-12. TOLERANCES.--The tolerance on overall dimensions o f  a ?  1 

shop fabricated p i p i n g  s h a l l  not exceed .f 1/8". /- 

5-T-T3. 
hangers will be shown on the drawings. 

HANGERS AND ANCHORS.--The l o c a t i o n  and design o f  p f p e  

5-1-13.1 When support ing p i p e  sub jec t  t o  thermal expansion, hanger 
rods shall be set a t  a slight angle SO t h a t  when p ipe  expands, rods will be 
p l  mb 

5-1 -1 3 2 The l o c a t i o n  and desfgn o f  anchors shall  be as shown on 
the drawings. 

* *  

5-1 -1 3 .3  The l oca t ion  and spacing of  hangers shal l  be such t h a t  the 
p i p i n g  i s  held  in position w i t h o u t  swaying, vibrating,  o r  sagging excessively. 
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Sect ion  5-2 
EQUIPMENT 

5-2-1. SHOP ORAMINGS AN0 VENOOR DATA.--Shop drawings and vendor 
data s h a l l  be submit ted f o r  c o n t r a c t o r  approval i n  accordance w i t h  the Special 
Condi t ions p r i o r  t o  i n s t a l l a t i o n  on t h e  f o l l o w i n g  equipnent: 

(1) pumps 
( 2 )  Water heater  
( 3 )  Safety shower 
( 4 )  Water s t i l l  
( 5 )  Valves 

a)  Pressure reducing 
b) Safe ty  r e l i e f  

5-2-2 .  EQUIPMENT. 
5-2-3  

speci f i ca t i  ons : 
WATER HEATER.--Electric, s h a l l  conform t o  the f o l l o w i n g  

(I) Have g l a s s- l i n e d  heavy s t e e l  tank with magnesium 

(2) 8e i n s u l a t e d  with a min imum o f  2" o f  fiberglass 

( 3 )  Be enclosed i n  a s t e e l  j a c k e t  having a h i g h  grade 

( 4 )  Be equipped with imnersion type heat ing elements. 
( 5 )  120 v o l t  c o n t r o l s  and magnetic contactors.  
(6 )  Be t e s t e d  t o  300 p s i  hyd ros ta t i c  pressure and 

guaranteed t o  IS0 ps i  working pressure. 
( 7 )  Be equipped w i th  a h igh  temperature c u t o f f  i n  accor-  

dance with NEC i n  a d d i t i o n  t o  an automatic heat ing  
element con t ro?  thermostat. The h igh  temperature 
c u t o f f  shall disconnect a1 7 ungrounded conductors. 
The h i g h  temperature cut0f . f  shall be i n s t a l l e d  t o  
sense maximum water temperature and s h a l l  be t r i p  
free w i t h  manual reset.  

(8) 8e equipped w i t h  a pressure and temperature r e l i e f  
va lve  as r e q u i r e d  by code and bearing the Nat iona l  
Board stamps. I t  shall  be combined AGA t o  temperature 
water r a t e d  and ASME pressure steam rated.  
r e s e t t i n g  w i th  1 i f t i n g  l e v e r  and extension tenpera ture  
element. 

anode p ro tec t i on .  

i n s u l a t i o n .  

baked w h i t e  enamel f in ish. 

A u t o m a t i c  

Temperature r e l i e f  sha l l  be 210°F and 
pressure s e t t i n g  125 pounds. 
shall be 3/4".  

Minimum valve i n f e t  

(9 )  Be guaranteed f o r  3 years and UL l i s t e d .  
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S u b m i t  manufacturer's in fo rmat ion  f o r  approval 
and supply spare parts infomatfon w i t h  heaters. 
Have the storage capacity, recovery rate ,  and 
e l ec t r i ca l  charac te r i s t ics  shown below: 

Approved manufacturers are  A .  0. Smith, Ruud, 
Rheem, or approved equal. 

30 gal lon,  208 vol t ,  60 hertz, single phase, 
6KW, 25 gph recovery 100" rise, comnercial u n i t  

5-2-4. SAFETY SHOWERS . 
5 -2 -4 .1  Free standing, complete w i t h  deluge shower head and s t a y  

open v a l v e  w i t h  r igid pull rod and r i n g ;  Stanchion f l o o r  flange and intercon- 
necting f i t t i n g s ,  Speakman Model SE-253 or  equal. Quantity as shown on . 
drawing . 

5-2-4.2 Ceilinq Mounted.--Complete w i t h  deluge shower head and 
self-closing valve w i t h  chain and p u l l  r i n g ,  Speakman Model SE-206 or equal, 
Quantity as shown on drawings. 

5-2-4.3 Hand Held.--Complete wl th  6 '  of hose with 1/2" connector; - chrome plated deck mounting bracket f o r  countertop up t o  2 1/2" thick,  
Speakman Model SE-921 or  approved equal. 

5-2-5. 
w i t h  Ryan-Herco, s ize  -020 actd waste prapfng statfon. Unit shall  automatically 
co l lec t  and t ransfer  nltric acid waste. 

ACID WASTE PUMP UNIT.--Pumping u n i t  shall be i n  accordance 

5-2-5.1 Pump.--ShalI be ver t fca l  centrifugal wi th  chlorinated- 
polyvinyl  c h l o r i d e  w e t t e d  parts.  Wetted port ions o f  f l o a t  and f l o a t  columns 
shall  be polypropylene. Pump shal l  del iver  minimum of 10 gpm a t  20' o f  head. 
Motor  shall  be 1 /3  horsepower, 3450 rpm, 120 vol t ,  TEFC, single phase. 

5- 2- 5 .2  Chemical Waste Holdinq T a n k . - - S h a l l  be molded o f  h i g h  
density heavy Sauge polyethylene o r  polypropylene. 
24" by 18" by 18" high with openings t o  accomnodate sump pmp controls. 

Tank s ize  t o  be approximately 

.. ' 5-2-6. WATER STILL. 

5-2-6.1 General.--The s t i l l  shal l  be rated a t  5 gallon per hour and 
shall  consis t  o f  an evaporator with i t s  heat supply, a condenser, and devices 
t o  control the water level and s a l t  concentration i n  the evaporator. U n i t  shall 
be wall h u n g .  

Eva orator.--The evaporator shall be the vertical , cyl i n -  
drical d o u b l e  wall type he evaporator shell  shall be polished stainless 
steel. The inner shell shall  be copper. All  surfaces that  contact the vapor 
and d i s t i l l a t e  shal l  be coated w i t h  pure t i n .  A water level sight glass  shall 
be provided. The s t i l l  shall  be equipped w i t h  a constant bleeder device t o  
continuously deconcentrate impurities f rom the evaporator, a constant level 
device f o r  water level control. 

+ 5- 2- 6 .2  
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5 - 2 - 6 . 3  
type. 

Electric Heaters shal l  be 115 v o l t ,  1 phase, i m e r s i o n  

5-2-6 . 4 Condenser shall  be the h o r i z o n t a l  type, atmospherically 
vented. 
nickel. 
pure t i n .  

The condenser shall be copper and brass and finished i n  polished 
Surfaces t h a t  contact the vapor and d i s t i l l a t e  shall be coated w i t h  

5- 2- 6 .5  Automatic contmls include a71 devices and f i t t i n g s  so 
t h a t  when connected t o  a storage vessel the s t i l l  w i l l  s t a r t  automatically 
when water i n  the vessel drops t o  a preset level and s top  automatically when 
the vessel i s  f i l led t o  a preset level. Automatic controls shal l  operate 
on 115 volt  ac, 60 hertz ,  and Include an automatic cooling water shu t - o f f  
valve, a manual cooling water throt t l ing valve, a low water c u t o f f  ' t o  p r o t e c t  
the e l e c t r i c  heaters against b u r n  o u t .  Approved manufacturer - Barnstead 
r'iodel -XG301. 

5-2-7. STORAGE TANK - OiSTILLED WATER. 

5-20?.  1 Storage capacity s h a l l  be 25 gallons a s  spec i f red .  

5-2-7.2 Equipment.--The vertical cylindrical storage tank shall  
be fabr icated o f  copper and be t i nned  by hand wiping inside. The  t a n k  shall 
be furnished with a m o v a b l e  cover, s i g h t  gauge, and a tinned d r a w- o f f  faucet 
with serrated hose nipple. Tank shall be furnished with floor stand. 

Vent.--Vent shall  be equipped w i t h  a i r  f i l t e r  t o  protect - 5-2-7 . 3 
dis t i l l ed  water against  airborne impurities down to  0.2 microns. 



Section 5-3  
Steam and Condensate 

5-3-1 . SERVICE RATING. 

Pressure range 
Maxlmum temperature 480°F 

0 t o  150 psig 

5-3-2. MATERIALS AN0 EQUIPMENT.--The material l i s t  o f  th is  speci - 
fication i s  comprehensive i n  nature. I t  f s  not intended that a l l  materfals 
l i s ted  will necessarily be requfred, but t h a t  those requfred f o r  the work 
shall be selected from this t is t fng unless otherwfse shown on the drawings.  

5-3-3. CODES.--Where detai ls  of fabrication are not  shown on the. 
drawings o r  specified i n  this o r  other specifications, fabrication shall be i n  
accordance w i t h  the applicable fabrication requirements o f  ANSI "Code for 
Pressure P i p i n g ,  831 . I  .O, Power Pipiflg." 

5-3-4. MATERIALS. 
Item . s i z e  ( incl . )  Speciffcations ' - 
Pipe* To '1 112" Steel, seamless, Schedule 40, ASTM A106, 

Grade 8 

F i  ttl ngs TO 1 112" Steel , 30004b, ASTM A105 o r  A181 , . Grade 2,  socket weld, ANSI 816.11 

2" t o  24" Steel , seamless, ASTM A234, WPA or WPB, 
b u t t  weld ends, ANSI 816.9, t d m a t c h  pipe 

F1 anges 112" and 
3/ 4" 

1" t o  24" 

Steel,  ASTM A105 or A181 , Grade 1, ISO-lb, 
socket weld type, ANSI: 816.5 

S tee l ,  ASTM A105 o r  A18t, Grade 1, l S O - l b ,  
slip-on o r  welding neck type, A N S I  816.5 

I 

Unions To 2" Stee ls  3000-lb, ASTM A105 or A181 , Grade 2: 
w i t h  integral steel seats and socxet weld 
ends, dimensions per manufacturer's standard 

Valve S t e m  All 1 : dohns-Manvi 7 7 e No. C-14 
Packing f o r  
repacking only  

Dope Threads - Crane h i g h  temperature t h r e a d  compound 

Gaskets - Graphite and oi l  

*Where threaded connections are required, Schedule 80 pipe  shall be used. 
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Item 

Strainers 

- 

Traps 

S i z e  ( i n c l . )  S p e c  i f i c a t  i on s 

To 2" Cast  steel  , ASTM A216, Grade WC8, screwed 
ends, Y pattern, Monel screen w i t h  1/64" 
perforations, Lesl i e  Co. 7200 w i t h  600-l b 
steam r a t i n g  a t  800°F 

, 

All steam traps shall be o f  the type and 
s i ze speci f i  ed on the drawi ngs 

5-3-4.1 Valves.  

Make and Figure . Matzrials 
T r i m  - Service S i z e  ( i n c l . )  Number Body 

S h u t - O F f  

Gate A 1  1 

GI obe A 1  1 

Type o f  
Ends 

sw Vogt Series SW13111 CS 11 1 / 2  t o  13% 
CR S S  

SW Vogt Series 5412141 FS 11 l /2  t o  13% 
CR SS ' 

Note:  The following gate v a l v e s  shall be used on condensate l ines downstream 
o f  steam traps. 

Gate A1 I 

Check - 
8 rs 8 rs Scrd Crane 431UB 

Swing A 1  1 Lunk 554 . 8 rz 8rz Scrd 

5- 3- 4 . 2  Pressure Reducing Valves.--Pressure reduc ing v a l v e s  shall be 
o f  the type and size specified on the drawings. 

5 - 3 4  3 Safe ty  Valves.--Safety valves shall be o f  the type, size, and 
set t ing sgecif ied on the drawings. 
stamped and shall  have lever operators (packed for indoor service when 
specif ied) .  
s e t t i n g  p r i o r  t o  instal lat ion.  

A l l  safety valves shall be Nat iona l  Board 

Safety valves s h a l l  be turned o v e r  t o  the  Company f o r  pressure 

5-3-5. PIPING FABRICATION AND INSTALLATION. 

5-3-5 . 1 General . - = A l l  steam and condensate p i p i n g  shall be p i t ched  

Only 
down 1 /C"  per 10' i n  the direction o f  flow unless othemise shown on the drawings. 
Co ld  springing o f  p i p e  shall be done where indicated on the drawings. 
steel f i t t i n g s  shall be used on expansion loops. 
c a t i o n  sha l l  be as specified i n  Section 5-1. 

A l l  o the r  detai ls  o f  f a b r i -  

5-3-5.2 Cleanin%.--Piping shall be cleaned by flushing w i t h  water  f o r  
five m i n u b s  a f t e r  erect ion  and testing. 

5-9 



5 - 3 - 5 . 3  T e s t i n q  and Inspection.--Testing and inspect ion shall be a s  
specified i n  Sect ion 5-16, Class 8. 

5-3 -5 .4  
shal l  be as s 
specified i n  
above f l o o r  o 
Section 5-13 

Insulation (Thenal) .  
pecified in Section 5-12 
Section 5-1 4. Condensate 
r less shall  be insulated 
f o r  personnel protection. 

-- I nsu 1 a 
uslng ex 

l i n e s  1 
wfth fi 

t i o n  o 
panded 
ocated 
brous 

f steam an 
perlite .f 
a t  elevat 

insulation 

d 
ns 
i o  

5 

condensate 
ulat ion  as 
ns o f  7' 
pecified i n  

5-3-5.5 Identification of P f p i n q  and Colcw Code.--Identification of 
piping and co lo r  code shall be as specified in Sect ion  5-17. 

5-3-5.6 Pain t ing . - -Pa in th~g  shall be as speclfied i n  Section 5-17. 

~ -. , 

. 

. 
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Section 5-4 
Steam and Condensate 

5 - 4 4 ,  SERVICE RATING. 

Pressure range 157 t o  250 psig 
Maxirnun temperature 500°F 

5-4-2. MATERIALS AN0 EQUiPMEHT.--The material l i s t  o f  th i s  specifi-  
cation i s  comprehensive in nature. I t  i s  not  intended t h a t  a l l  materials 
l is ted wil l  necessarily be required, but t h a t  those required ' fo r  the  work 
s h a l l  be selected f r o m  this listing unless otherwise shown on the drawings. 

54-3. CODES.--Where details o f  fabrication are n o t  shown on  the 
drawings or specified i n  this o r  o the r  specifications, fabrication shall be i n  
accordance wi th  the applicable fabrication requirements o f  ANSI  "Code f o r  
Pressure'Piping, 831.1 . O ,  Power Pip ing ."  

5-4-4, MATERIALS 

- I t em Sire  ( i nc l . )  S p e d  f i cations 

Pipe To 2" Steel, seamless, Schedule 80, ASTM A106, 
Grade 8 

F i t t i n g s  To 2" Steel 3000-lb, ASTM A105 or A181, Grade 2 ,  
socket weld ends, ANSI 816.11 

Flanges To 2" 

Unions To 2" 

Dope 

Gaskets 

Valve A 1  1 
Stern Packing 
( f o r  repacking 
only)  

Bolts and Nuts 

Steel a ASTM A105 o r  A181 I Grade 1 ,  300-' lb,  
welding neck (bored t o  match p i p e )  o r  
slip-on welding type, ANSI  816.5 

Steel ,  3000-lb, ASTM A105 or A181, Grade 2 ,  
w i t h  i n t e g r a l  s tee l  seats and socket weld 
ends, dimensions per manufacturer's s t a n d a r d  

Crane h i g h  temperature t h r e a d  cornpqund 

' 'F lexi  t a l l  ic" Type CG w i t h ,  1/8" thick carbon 
steel r ing and Type 304 SS and Canadian 
asbestos f i l l e r  

Johns-Manvi 11 e C-14 

Steel bol t  studs, ASTM A193, Grade 87 and 
semifinished heavy hex nuts,  ASTN A194, 
Grade 2 o r  2H 
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S f z e  ( inc l . )  5 pec i f i ca ti  ons 

Strainers To 2" 

Traps 

5-4-4.1 Valves. 

C a s t  steel  , ASTM A216, Grade WC8, screwed 
ends, Y pattern, Monel screen w i t h  1/64" 
perforations, Leslfe Co. 7200 w i t h  600-lb 
steam rating a t  800°F 

All t r a p s  
sped f i ed 

Make and Figure 
Service S i t e  ( i n c l  .) Number 

shall. be of the size and type 
on the drawings 

Ma teri  a1 
80dy Trfm - Type o f  

Ends 

s h u  t -0  f f 

Gate 112 t o  2" 

Globe 112 t o  2" 

Vogt Series SW13tll CS 11 112 t o  13s sw CR SS 

S W  Vogt Series SW12141 FS 11 1/2 t o  13% 
CR ss 

Check - 
SW P is ton 1 f 2  t o  2" Vogt Series Sk16083 FS' 17 112 t o  13% 

CR ss 
5-4-4 . 2 Pressure Reducinq Valves.--Pressure reducing valves shall be 

o f  the type and s ize  specified on the drawings. 

5-4-4.3 Safety Valves.--Safety valves shall be o f  the type, s i z e ,  and 
s e t t i n g  specified on the drawings. A 1 1  safety valves shall be National Board. 
stamped and sha l l  have lever operators (packed f o r  indoor service when spec i-  
f ied) .  Safety valves shall be turned over t o  the Company for pressure setting 
p r i o r  to ins ta l la t ion .  

5-4- 5 . PIPING FA8RICATfON AND INSTALLATION. 

5-4-5.1 
down 7/4" per 10' i n  the direction o f  flow unless otherwise shown on"the 
drawings. ,Cold springing o f  p i p e  shall be done where indicated on the drawings. 
Only steel  f i t t i n g s  shall  be used on expansion loops. 
fabrication shal l  be as specified i n  Section 5-1. 

General .--All steam and condensate piping shall be pitched 

A l l  other details o f  . 

Cleanin .--Cleaning o f  steam and condensate p i p i n g  shall be + 5 - 4 - 5 . 2  
accomplished by f ushing f o r  f ive minutes w i t h  water a f t e r  erection and 
testing. 

5-4-5.3 Testing and Inspection.--Testing and inspection shall be as 
specified i n  Section 5-16, Class 8. 

5-1 2 
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Section S- 5  
round Potable Water 
Sanitary Water) 

5-s-1. SERVICE RATING. 

Maximum pressure 125 psi 
Maximum temperature 1 40°F 

5-5-2, MATERIALS AND EQUIPMENT.--The material list of  this speciff- 
ca t ion  i s  comprehensive in nature. I t  i s  not intended that  a l l  materials 
l i s ted  will necessarily be required, but t h a t  those required for  the work 
sha77 be selected f r o m  this listing unless otherwise shown on the drawings. 

drawings o r  specified i n  this  or other specifications, fabr ica t ion  shall be 
i n  accordance w i t h  the applicable fabrication requirements o f  "National Plmb- 
fng Code," ANSI A40.8. 

5-5-3. CODES.--Where de ta i l s  o f  fabrication are no t  shown on the 
. 

5 - 5 4 .  MATERIALS. 

I tern - 
Pipe 

Size ( i n c t . )  

To 2'' 

F i t t i n g s  To 2" 

Unions To 2" 

Caps To 2" 

Dope 

Valve Stem 1/16'' t o  
Packing 3/16" round 

( f o r  repack- 1/4" and up  
i n g  only) square 

Speci f i cations 

Steel b u t t  welded, galvanized, Schedule 40 
ASTM A120 

M . I . ,  galvanized, lSO-lb, ASTM A197, 
screwed ends, ANSI 016.3 

M.I., galvanized, 150-lb, ASTM A197, 
screwed ends, brass-to-i ron s e a t s ,  dimen- 
sions per manufacturer's standard 

M.I., galvanized, I S O - l b ,  ASTM A197, 
screwed ends, ANSI 816.3 

Red lead 

Garlock 1178 

Garlock 233 

5-1 4 



5-5-4.1 Valves. 

Make and Figure M a t e r i a l  
S e r v i c e  S i z e  ( i n c l . )  Number Body Tr im  

S h u t  -0 f f 

Type o f  
Ends 

Gate 7/4" t o  2" Lunk 2125 Brz 8rz Scrd 

5 - 5 5  . PIPING FABRICATION AND INSTALLATION. 

5-s-5.1 General .--Adequate p r o v i s i o n s  shall be made t o  p reven t  water 
harmer, rattling o f  the p ipe ,  chattering o f  v a l v e s  and faucets ,  and other  
o b j e c t i o n a b l e  noises i n  the system. F u l l  s ize a i r  chambers, 2 '  t o  3 '  vertical 
length, shall be provided at the t o p  o f  all r i se r s ,  at the end o f  a l l  branches, 
and a t  fndividual fixtures where necessary. Whenever i t  i s  necessary t o  have 
a submerged potable watei' supply t o  a f ix ture ,  t ank  o r  o t h e r  equipment, a 
vacuum breaker shal l  be installed i n  the supply l i n e  a t  an e l e v a t i o n  above 
t h e  o v e r f l o w  line o f  the f i x tu re .  Valves sha l l  be i n s t a l l e d  i n  a l l  branches 
a t  t h e  t a k e o f f  from the main,  a t  a l l  r i se r s ,  before a l l  connect ions t o  e q u i p -  
ment, and as shown on the drawings. A11 other detai ls  o f  f a b r i c a t i o n  and 
ins ta l la t ion  sha l l  be as specified i n  Section 5-1. 

5-5-5 . 2 Cleanfnq and Sterf l  fration.--Cleaning o f  potab le  water systems 
shal l  be by f l u s h i n g  w i t h  water for  f i v e  minutes and ster i l izat ion sha l l  be as 
specified i n  Section 5-1s. 

5-5-5.3 Testlng and Inspection.--Testing and inspection s h a l l  be a s  
specified i n  Section 5-16, Class 8.  

5-5-5 . 4 
s h a l l  be as specified i n  Section 5-12 u s i n g  f i b r o u s  g l a s s  a s  s2ecified i n  
S e c t i o n  5-13. 

Insu la t ion  (Thermall.--Insulation o f  ho t  and  co ld  w a t e r  l i n e s  

s-s-s. 5 I d e n t i f i c a t i o n  o f  P f p i n q  and Color  Code.--Identification o f  
p i p i n g  and  c3lor code shall be as s p e c i f i e d  i n  Section 5- 17 .  

S-54.6 Pa i  n t inp . - -Pa in t ing  shall be as s p e c i f i e d  i n  Sec t i on  5 - 1 7 ,  

5-1 5 



Section 5-6 
Oistilled Water (Stainless S tee l )  

5-6-1. SERVICE RATING. 

Maximum pressure 

Maximum t e m p e r a t u r e  - 400°F f o r  demineral ized and 

150 psfg  for demineralized and 
d i s t i l l e d  water 

d i s t i l l e d  water 

5-6-2. MATERIALS AN0 EQUIPMEKT.--The material list o f  th is  speci f i -  
c a t i o n  i s  comprehensive in nature. I t  is not intended t h a t  a l l  materials 
l i s t ed  wi l l  necessarify be required, b u t  t h a t  those required for  the work 
shall be selected from this listing unless Otherwise Shown on the drawings. 

b 

5-6-3. CODES.--Where de ta i l s  o f  fabrication are not shown on the 
drawings o r  specif ied i n  this o r  other specff icatfons,  fabrication shall be 
i n  accordance w i t h  the applicable requirements of  ANSI  "Code fo r  Pressure 
Pip ing,  831.3, Petroleum Refinery P i p i n g . "  

5-6-4. MATERIALS.--AlI s ta in less  s teel  material shall have a 
maximun carbon content of'0.030 percent ladle analysis and shall  be capable o f  
passing the Huey Nitric Acid T e s t ,  ASTM A262 wi th  a maximum average corrosion 
rate  o f  0.0020" penetration per month. 

- Item S f t e  ( incl . )  Spec1 f fcat tans 

Pipe To 1/2" Stainless s t ee l ,  Type 304L, Schedule lOS, 
welded, ASTM A312, per Y-MS-107 

Fittings To - 1 / Z "  Stainless s t e e l ,  Type 304L, 3000-lb, ASTM 
A403, f o r g e d  socket weld ends 

Unions To 1/2" Stain1 ess s tee1 , Type 3 0 4 ,  3000-7 b ,  
ASTM A182, socket weld, ground joint 

Gaskets Water Red r u b b e r  sheet,  1/16" thick, f u l l  face, 

Dope Teflon, r i b b o n  t h r e a d  sealant, Pemacel o r  

ASTM 02000, No. 2AA70SA13t14, Sepco Corp. 20 

Scotch brand 

.\* 
Service 

Val ve Stem A1 I T e f  1 on ,  Chevron type 
Packing ( f o r  
repacking on ly )  

Valve Bonnet 
Gaskets ( f o r  
rep1 acement) 

T e f l o n  

5-16 



5-6-4.1 Val ves. 

Service 

s h u t  -0 f f 

G 1  obe 

Ball 

Control 

Globe . 

Globe 
8.C 

Make and Figure 
S ize  ( i n c l . )  Number 

3/ 8" Hoke Mdl 3212G6Y 

1/4 t o  2" Worcester 455T 

l / 2  to 1" Hancock Fig. 400 

114 to 2" Aloyco 314 

Material 
Body Trim 

SS-303 T e f l o n  
& 304L S e a t  

7 8-8SMo 

SS - 304L 

Type o f  
Ends 

- 

Swagel ok 

SW 

Scrd 

SW 

5-6-5.  PIPING FABRSCATION AND INSTALLATION.--Piping fabrication and 
installation shall be as specified in Sec t i on  5-1. 

5-6-6. CLEANING.--Cleaning sha l l  be as speci f ied  i n  Sect ion 5- 15 .  

5-6-7, 

5-6-8. 

TESTING AND INSPECTION.--Testing and inspection shall be as 

SOENTIFICATION OF PIPING AND COLOR COO€.--Identification o f  

specified i n  Section 5- 16,  Class 8 f o r  dist i l led water. 

piping and color code shal l  be as specified i n  Sec t i on  5- 1 7 .  

5-1 7 
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Section 5-7 
Drain Piping 

5-7-1. D R A I N  PIPING. 

5 - 7 4 .  All d r a i n  piping f r o m  laboratory sinks and service f ix-  
tures shal l  be PVC pipe. In s t a l l a t i on  o f  drainage piping shall  be as shown 
on design drawings. Where d e t a i l s  o f  fabr ica t ion  are not  shown on drawings 
o r  specif ied i n  this o r  other speci f icat ions,  fabr ica t lon  and ins ta l la t ion  
shal l  be in accordance w i t h  National Plmbing Codes. 

. 

5-7-3. 

I tern - 
PATER I A L  S . 
Size (incl.) S peci f i c a t  i on s 

1 

To 4" Polyvinyl  chloride, ASTM 01785, Type I ,  
c Grade 1 , Schedule 80, normal ' impact 

Pipe 

F i t t i ngs  To 4'' Polyvinyl chlortde, ASTM 02467, socket type 
Schedule 80 (p ipe  and f f t t l n g s  shal l  be . 
purchased from same manufacturer) 

Gaskets A1 1 Tef lon 

S o l v e n t  Cement' 

Drum Traps . 
Cup S'inks 

- .  As supplied. by manufacturer o f  plpe and . Qitt ings 

PVC o r  polyethylene, Hamilton I n d u s t r i e s  
34L235, s i z e  1 1/2" ' 

Pvc o r  pol yethyl ene, Hami 1 ton 34L143 w i t h  
strainer 

5-  7-4. CLEANING,  INSPECTION, AND TESTING.--To be in accordance w i  t,tt 
Section 11 o f  th i s  specif icat ion,  

Note: Chmical waste discharge piping from sump pump t o  waste h o l d i n g  tank 
sha l l  be PVC. 
with a swing away piece t o  allow f o r  removal o f  tank f o r  dumping, 

Connection of pipe t o  waste h o l d i n g  t a n k  w i l l  be'f7anged 

4 . ... . 



- .  . . - .  . . -- 
Section 5-8 . 

, , N i t roqen  

s-8-1 . SERVICE RATING, 

. Pressure range 0 p s i g  t o  125 psig 
- .  Temperature range Minus 20°F t o  150°F 

.. 5-8-2. MATERIACS AflD EQUIPMENT.--The material l i s t .  o f  this  speci- . . *  * .  f i ca t ion  i's comprehens'ive'in nature. I t  i s  not intended t h a t  a17 materials 
l i s t e d  will necessari ly be required, b u t  t h a t  those required f o r  the work 
s h a l l  be selected f r o m  t h i s  l i s t i n g  unless otherwise shown on the drawings. 

w . -  

. 5-8-3. C0OES.--Where 'details o f  fabr icat ion a r e  not shown on the . 
drawings or specif ied in t h i s  or other spec i f ica t ions ,  fabrication shall be 
in accordance w i t h  the applicable fabr icat ion requirements o f  A N S I ,  "Code 
f o r  Pressure P i p i n g ,  B31.3, Petroleum Refinery P i p i n g . "  

5-8-4. MATERIALS 
r+t. 

I tern - 
P i  pe* 

Fi tti ngs 

Uniocs 

V a l v e  Stem 
Pcckicg ( for  

Size' ( I d . )  

To 1/2" 

To 1/2" 

To 1/2" 

Specifications 

Steel, welded, Schedule 40, A S T I  A106, 
Gra'de 6 

Steel ,  3000-1 b ,  ASTM A105 o r  A181, Grade 2 
socket weld ends, ANSI 816.11 

S t e e l ,  3000-lb, ASTM A105 or A181, Grade 2 
with integral  s t ee l  s e a t s  and socket w e l d  end 

1 /16" t o  
3/16" round 

Garlock Company 11 7B 

repacking only) 
1/4" and up 
square 

Garlock Company 233 

Dope Red Glyptal o r  letharge and glycerine . 
*'r;here thrqaded connections aye required, Schedule 80 pipe shall be used. 

5-8-4.1 V a l v e s .  

Make and Figure  Ma teri a 1 Type o f  Ends - Trim - Service S i z e  ( inc l  .) Number 8ody 

s hu t -0  if 

Globe i / a"  to I / T .  Kerotes t R42A01 P Brs UIru R42A04P 
Nylon Scrd 

5-19 
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1 tem - Size ( i n c l . )  

Globe 1/4"  and 2" 

5-8-5. PIPING 
installation shall be as 

5-8-6. 

Make and Figure Ma teri  a '1 Type o f  Ends - 80dy T r i m  - Number 

Rego 2500 Series Brz SN Scrd 
FABRICATION AND 1NSTAtLAfION.--Piping f a b r i c a t i o n  and 
s p e c i f i e d  in Section 5- 1 .  

CLEANING.--Cleaning shall be as speci f ied i n  Section 5- 1 5 .  

5-8- 7. TESTING AN0 INSPECTION.--Testing and inspection s h a l l  be as 
s p e c i f i e d  i n  Sect ion 5-76, Class A. 

5-0-0. , IDENTIFICATION OF PIPING AND C&OR COO€.- - Identif ication of 
p i p i n g  and c o l o r  code s h a l l  be as spec i f ied  fn Sect ion 5-17. 

5-8-9. PAINTING.--Painting shall  be as spec i f ied  i n  Section 5- 17. , 

. 

5-20 
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Section 5-9 
Oxyqen 

SERVICE RATING. 

Pressure range 
Temperature range 

0 p s ig  t o  750 psig 
Minus 20°F t o  250°F 

5-9-2. MATERIALS AND EQUIPMENT.--The material l i s t  o f  t h i s  specif i -  
cat ion i s  comprehensive in nature. 

. l i s t e d  will necessari ly be required, b u t  t ha t  those required f o r  the work s h a l l  
be selected from th i s  l i s t i n g  u n l e s s  otherwise shown on t h e  d raw ings .  

, 
drawings o r  specif ied i n  t h i s  o r  other specif icat ions ,  fabrication shall be in 
accordance with the applicable fabrication requirements of  A N S I ,  "Code for 
Pressure Piping, 831.3, Petroleum Refinery P i p i n g , "  and  NFPA Pamphlet No. 51, 
"Gas S,;stems f o r  Welding and C u t t i n g . "  

I t  i s  not intended t h a t  a l l  materials 

5L9-3 . COOK--Where de t a i l s  o f  fabr icat ion a re  no t  shown on the 

5-9-4 . MATERIALS . 
- I tern Size ( i n c t . )  Speci f i c a t i o n s  

P i  pe* To 112" Stee l ,  seamless, Schedule 40, ASTM A106, ' Grade 8 

P i  pe F i  t t i  ngs To 1/2" Steel , 3000-lb. ASTM A105 or A181, Grade 2 ,  
socket weld ends, AiVSI 816.11 

L'n i ens To 1 /2 "  Stee l ,  3000-1 b, ASTM A105 or A131 Grade 2 ,  
with i n t e g r a l  s teel  seats and socket weld 
ends 

Z C  .x Red Glyptal o r  l i  tharge  a n d  glycerine 

8 r a  i ded t e f 7 o n , mu 1 t i f i 1 amen t ya r n , S t y  1 e 
C-1045 by Crane Packing Company 

*Khere :breaded p i p e  connections are required, 'Schedule 80 pipe shall be used. 

5-3-4.1 Val ves. 

Make and  Figure Material 
Body T r i m  - Seyd ice  Size ( i n c l . )  Number 

Globe 1/8" t o  1 /2"  Brs Ke ro t e s t R 4 2A0 1 P Nylon 

Type o f  
Ends 

Scrd 
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5 - 9 4 ,  PIPING FABRICATION AND INSTALLATION.--A mixture o f  leak 
0- 

detection detergent and water shall be used as a lubricant when cutting threads. 
No oil i s  permitted. 
Company, Formula 372. All other details o f  fabrication and installation shall 
be as specified in Section 5-1. 

Detergent shall be similar to American Gas and Chemical 

5-9-6. CLEANING.--Cleaning shall be as speciffed in Section 5-75. 

5-9-7. TESTING AND INSPECTION.--Testing and inspection shall be as 
specified in Sectibn 5-16, Class A. 

5-9-8. IDENTIFICATION OF PIPING AND COLOR.COOE.--Identification o f  
piping and co lor  code shall be as specified in Section 5-17. 

5-9-9. PAINTING.--Painting shall be as speci f ied  in Section 5- 17.  
8 
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Section 5-10 
Acetylene 

5-10-1 SERVICE W T I N G .  

Pressure range 
Temperature range 

0 psig t o  15  psig 
Minus 20°F t o  125°F 

5-1 0-2. MATERIALS AND EQUIPMENT.--The material 1 i s t  o f  th i s  specifi-  
c a t i o n  i s  comprehensive in nature. I t  i s  n o t  intended t h a t  a l l  materials 
listed w i l l  necessari ly be required, b u t  t h a t  those requi red  f o r  t h e  work s h a l l  
be selected from. t h i s  l i s t i n g  unless otherwise shown on the drawings.  

' 5-1 0-3. CODES.--Where d e t a i l s  o f  fabrication are  n o t  shown on the . 
drawing's or specif ied i n  t h i s  or other specif icat ions ,  fabrication sha l l  be i n  
a c c o r d a n c e  w i t h  the appticable fabrication requirements o f  A N S I ,  "Code f o r  
Pressure Piping,  831.2, Fuel Gas Piping," and N V A  Pampnlet No. 5 1 ,  "Gas. 
Systems f o r  Welding and C u t t i n g . "  

5-1 0-4. MATERIALS. 

- Item S i r e  ( i n c l . )  Speci f i c a t i  ons 

Pipe To 2" Steel,  seamless, Schedule 40,  ASTM A106, . 
Grade 8 4 

F i  tti ngs To 2" Steel, 3000-1b, ASTM A105 or A181, Grade 2 ,  
socket weld ends ANSI 616.11 

Unions A1  1 Use flanges 

Gaskets 

1/2" t o  3/4" Stee l ,  ASTM A105 o r  A187, Grade 1 ,  150-15, 
socket weld type, ANSI  816.5 

P l u g s  

Dope 

Bolts and N u t s  

l I '  t o  2" 

A1  1 

Stee l ,  ASTM A105 o r  A181, Grade I ,  150-15, 
slip-on o r  welding neck type, ANSI 816.5 

"F lex i ta l l i c"  s t y l e  C G ,  3/32" thick, carbon 
steel ring and Type 304 s ta inless  steel  and  
Canadian asbestos f i l l e r  

. .  

Steel , screwed ends, square h e a d ,  so l  i d ,  
* ANSI  816.14 

Glyptal o r  l i tharge  and glycerine 

Steel, heavy hex or square head machine b o l t s  
w i t h  semifinished heavy hex nuts, ASTM A307, 
Grade 8 

5-23 



5-10-5. VALVES. 

Make and Ffgure 
Number 

Ma ter f a 1 
&z!Y .- T r f m  S e r v i c e  Sire  ( incl . )  

S h u t - O f f  and Control 

G l o b e  1 /4" Rego 2553AC 

Rego 2SS3AAC 

Rego 2554AC 

F 8rs Syn Rub scrd 

Scrd 

scrd 

F B r s  Syn Rub 

Globe 1 /2" . C Brz Syn Rub 
T i n  P l t d  

Globe 3/ 4" Rego 2554AAC C Brz Syn Rub 
T i n  P l t d  

Scrd , 

Globe 1 " Rego 2S07AC C Brz Syn Rub 
T l n  P l t d  

Scrd 

Gl obe 1 7/2" Rego 2S11AC C Brr Syn Rub 
T l n  P l t d  

scrd 

Globe 2 " Rego 2513AC C Brr Syn Rub 
T ln  P l t d  

ss Buna H 

scrd 

Check 114" to 2@ Scrd 

5-10-6. HYOFZAUL IC FLASHBACK ARRESTER.--Shall be i n  accordance w i t h  
Rexarc 3-01-71, f o r  acetylene gas, sized for  300 cfm. 
b e  Factory Mutual a p p r o v e d ,  and installed i n  the acetylene pipfng system as  
shown on drawing MSE-13614-G. Ins ta l la t ion  shall  compl'y with National Fire 
Protection Association P a m p h l e t  No. 51 

The complete unit shal l  

5-1 0-7. >PIPING FABRICATION AND INSTALLATION. 

5-1 0 - 7 . 1  General.--Pipe j o i n t s  f o r  carbon steel  piping shall be 
socket welded. 

5-10-7.2 All other details of fabr icat ion and ins ta l la t ion  npt 
covered in this Subsection shall be as specified in Sectfon 5-1. 

5-10-8. CLEANING.--Cleaning o f  acetylene piping shall be accomplished 
by flushing with dry air  for .five minutes. 

5-10-9. TESTING AND INSPECTION.--Testing and inspection shall  &e a s  
specified in Section 5-16, Class A.  

5- 1 0-1 0 . IDEMIFICATION OF PIPING AND COLOR CODE,--Identification o f  
p i p i n g  and co lo r  code shal l  be as specified in Section 5-16. 

5-1 0-1 1.. PAINTING.--Painting shall be as  speciffed i n  Sect ion 5-17. 
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Sect ion 5-11 
Plant Air Piping 
JCompressed A i r )  

5-11-1. S E R V I C E  RATING. 

Maximum Pressure 150 ps ig  
Maximum Temperature 150°F 

5-11-2. MATERIALS AND EQUIPMENT.--The material l i s t  o f  t h i s  s p e c i f i c a -  
t i o n  i s  comprehensive i n  nature.  I t  i s  not  intended t h a t  a l l  m a t e r i a l s  listed 
will 'necessarily be required, b u t  that  those required for the work shall be 
selected from th i s  l i s t ing  unless otherwise shown on the drawings. 

5-11-3. CO0ES.--Where details o f  fabrication are not shown on the 
drawings or specified in t h i s  o r  other specifications, fabrication s h a l l  be 
done i n  accordance w i t h  the applicable fabrication requirements o f  A N S I ,  "Code 
f o r  Pressure Piping, 831.3, Petroleum Refinery Piping." 

5-1 1-4. MATERIALS. 
I tem S i z e  ( inc l . )  S p e c i f i c a t i o n s  - 
Pipe* 1/2" and under Steel ,  welded, Schedule 40, ASTM A106, Grade 6 

F i  t t i  ngs 1/2" and under Steel ,  3000-lb, ASTM A105 or AlN, Grade 2 ,  
socket weld ends , ANSI  B16.11 

Unions  1 /2"  and under S t e e l ,  3000-lb, ASTM A105 o r  A181, Grade 2 ,  
with integral steel sea ts  and socket weld  ends 

Valve S t e m  1/16" t o  3/16" Garlock 1178 
?ackins ( f o r  round 
repacking only) 

1/4" and up Garlock 233 
square 

Dope Red lead 

*Ahere threaded pipe connections are required, Schedule 80 p i p e  inust be used. 

5-1 1-4.1 Valves . 
Make and Figure Ma ter i  a1 Type o f  

Serv ice  Size ( inc l . )  Nunber B o d y -  T r i m  Ends 

S h u t -0 f f 

Gate A7 1 Lunk  2125 Brz Brz Scrd 
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5-1 1- 5 .  PRESSURE R E D U C I N G  VALVES.--Reducing valves sha l l  be o f  the 
type, s i z e ,  and s e t t i n g  spec i f i ed  on the drawings. - 

5-1 1-6. WEN VALVES AND RELIEF VALVES.--Safety and re1 i e f  v a l v e s  
s h a l l  be o f  the type, s ize,  and s e t t i n g  spec i f ied  on the drawings. Safety 
valves sha l l  be Nat ional  Board stamped and s h a l l  be turned over t o  the Company 
for pressure s e t t i n g  p r i o r  t o  i n s t a l  l a t i o n .  

5-1 1-7 .  PIPING FABRICATION AN0 INSTALLATION.--Fiping fab r i ca t ion  and 
i n s t a l l a t i o n  sha l l  be as spec i f i ed  i n  Section 5-1. 

5-11-8. CLEANING.--Cleaning shall  be as spec i f i ed  i n  Section 5-15. 

5-11-9. TESTING AN0 INSPECTION.--Testing and inspectton sha l l  be as  
spec i f led  i n  Sectfon 5-16, Class A for p l a n t  a i r .  

5-1 1-1 0. IOEMIFICATION OF P I P I N G  AN0 COLOR CODE.--1dentificatfon o f  . 
p ip ing  and color code shall be as spec i f i ed  i n  Section 5-17. 

5-11-11 . PAINTING.--Painting shall  be as spec i f i ed  in Section 5-17. 
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Sec t ion  5-12 
Thermal I n s u l a t i o n  f o r  P ip ing  

General 

5-1 2-1 . SCOPE.--This s p e c i f i c a t i o n  describes the  general requirements 
r e l a t i n g  t o  m a t e r i a l s  and the  a p p l i c a t i o n  o f  thermal i n s u l a t i o n  t o  p i p i n g  and 
eq u i  pmen t . 

Supplementary sections prov ide  s p e c i f i c a t i o n s  f o r  s p e c i f i c  
types o f  i n s u l a t l o n .  

T h e  drawings w i l l  g i v e  i n s u l a t i o n  th ickness and the sec t ion  t o  

DEFINITIONS.--The f o l l o w i n g  terms , when used i n  t h i  s speci f i  

use for--various serv ices.  

ca t i on ,  s h a l l  be i n t e r p r e t e d  as def ined:  
’ 5-1 2-2. 

Caluking M a s t i c  and Sealer  A mast i c  used f o r  forming fillets and s e a l s .  

Curved Segment 

F a b r i c a t i n g  Adhesive 
c 

F i l l e t  

F i t t i n g  Covers 

F lash Pa in t  

PVA M a s t i c  

R e i n f o r c i n g  Cloth 

A block i n s u l a t i o n  o f  un i fonn  th ickness,  
formed t o  f i t  curved surfaces, w i t h  s t r a i g h t  
edges. beveled r a d i a l l y .  

An adhesive used in cementing i n s u l a t i o n  t o  
i n s u l a t i o n ,  such as i n  the f a b r i c a t i o n  o f  
f i t t i n g  covers. 

A & i t a b l e  radius made w i t h  cau lk ing  mast ic  
a t  the i n s i d e  corners formed by i n t e r s e c t i n g  
sur faces o f  i nsul a t  i on. 

Block and p ipe  i n s u l a t i o n  f a b r i c a t e d  i n t o  
convenient matching sect ions t o  cover f l a f i g e s ,  
valves, and f i t t i n g s .  

. 

The l owest  temperature o f  a volatile mate r ia l  
a t  which i t  g ives  o f f  vapor  s u f f i c i e n t  t o  
form an i g n i t a b l e  m ix tu re  w i t h  t h e  a i r  near 
the sur face of the  m a t e r i a l .  

A vinyl based emulsion which, when dry, f o n s  
a tough, f l e x i b l e ,  f i r e  r e s i s t a n t ,  water-  
p r o o f i n g  coat ing.  

An open weave glass c l o t h  used t o  reinforce 
mast ic  coat ing.  
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Sea 1 

Sectional Pipe I n s u l a t i o n  

Segmental Pipe Insulation 

Staggered and Broken Joints  

Vapor Barrier 

Waterproofing 

A waterproof closure made by app ly ing  
caulking mastic i n  the corner formed by 
the intersection o f  insulation and a 
metal 1 i c  surface. 

- 

Tw semfcylinders o f  pfpe insulation can- 
bined t o  fonn a complete circunference. 

Curved segments of plpe fnsulatfon o f  less 
than 1/2 circunference wh ich ,  when grouped 
and combined w i t h  an odd w i d t h ,  where 
necessary, forms a complete circumference. 

Pipe insulation will be f n  a staggered 
pos i t i on  when, u p o n  application, the end 
jo in t  between two abuttfng ha l f  sections i s  
lapped by 1/3 t o  1 / 2  the length o f  the 
half section placed on the opposite side 
o f  the p ipe .  

Block (curved segments and lagging)  insula- 
tion w i l l  be i n  a staggered pos i t ion  when the 
abutting end joints  between two blocks occurs, 
upon application, a t  least  1/3 the length o f  
a section f r o m  similar joints o f  adjacent 
blocks. 

Multilayer fnsu la t ion  (pipe and block) wi l l  
#- 

be considered broken j o i n t  when applied so 
tha t  no two joints fn adjacent layers coincide 
except i n  crossing a t  r i g h t  angles. 

A mastic coating of  jacketing material  w h i c h  
bas a l o w  water vapor  peneabil i ty  and will 
prevent the transmission o f  water vapor f rom 
the atmosphere t o  insulation. 

A mastic coa t ing  or j a c k e t  .applied t o  the 
outside of insulation f o r  moisture and  weather 
protection o r  as a surface finish. <. *. 

5-1 2-3 .  
i n  other sections. 
the i r  original cartons o r  containers, which shall be labeled as  t o  the manufac- 
turer ' s  name and type of material contained. 

Insulation shall be stored i n  such a manner as t o  remain dry. 
Bands customarily furnished w i t h  p i p e  insulation w i l l  no t  be 

MATERIALS.--Insulation and accessories shall be as specified 
A l l  fnsulation materials shall be delivered t o  the j o b  i n  

required. 
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5-12-4. APPLICATION.--It i s  n o t  intended that  a l l  de t a i l s  outlined 
under this heading apply t o  a l l  insulat ion on the j o b ,  b u t  t h a t  they shall 
apply  o n l y  as required i n  the individual subsections. A d d i t i o n a l  requirements 
are specified i n  other sect ions .  Special de t a i l s  when required, and which a r e  
n o t  given,.will  be shown on the drawings .  Manufacturer's instructions sha l l  
be followed when they a re  avai lable  w i t h  a material. 

5-12-4.1 Insulation.--Insulation shal l  be d r y  when applied. The sur- 
faces t o  w h i c h  i t  i s  applied shal l  a l so  be dry and clean. 

5-12-4.2 Flash Points.--The f lash  points of vo la t i l e  materials are 
g i v e n  i n  the subsections. When these f l a s h  points are equal t o  or less than 
t h e  temperature o f  the surrounding atmosphere, adequate venti lat ion s h a l l  be 
provided- t o  eliminate f i r e  hazards. 

W -  

5- 1 2 4 . 3  Protection Agai ns t Wetti ng . --When c f rcums tances prevent the 
immediate application o f  a mastic o r  jacket  waterproof coating, the insulat ion.  - 
shall be t emporar i ly  protected against  wetting. 

5-1 2-4.4 
palming, troweling, or spraying. 
the mastic so that when dry the weave o f  the cloth i s  not v i s i b l e .  
j o in t s  o f  the cloth a t  least 2" and apply so t ha t  there i s  a smooth, unbroken 
surface. The fintshed dried thfckness o f  mastic and cloth s h a l l  not be less 
t h a n  1/16". 

Mast ic  Coatinq.--Apply PVA and other mastic coatings by 
Reinforce w i t h  g lass  f fber  cloth mbedded i n  

Lap the 

When spraying, mask o r  otherwise protect a l l  adjacent a reas  
Obtain approval from. the Company before spray ing  which are  'not t o  be coated. 

inside. 

Apply a heavy f i l l e t  o f  caulking mastic a t  i n s i c e  corners o f  
insulation and  a t  junctions o f  insulation and metal before a p p l y i n g  rr iastic 
cod tr 'ng . 

Round outside corners o f  i n s u l a t i o n  and use a d o u b l e  l a y e r  o f  
reinforcing cloth i n  the mastic. 

5-1 2-4 .5  Application t o  P ip inq - - Ins t a l l  insulation i n  single l aye r  up 
t o  3'' thickness. Above 3" thickness use multi layers.  All other aDolication 

1 ,  de ta i l s  are  covered i n  the subsections. 
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Sect ion 5-13 
Thermal Insulation - Fibrous Glass 

5-13-1. SCOPE.--Thfs specification describes the materials required 
and the application of fibrous glass insulation fo r  p i p i n g  operating at 
temperatures o f  50°F to 350°F. 

Technical Specification Section 5-12, General , i s  an integral 
part o f  this specification. 

5-1 3-2. MATERIALS.--AlI material items listed are not necessarily 
needed f o r  a particular job, but those required shall be selected from this 
listing. 

5-13-2.1 Insulation.--Insulation shall be composed o f  fibrous glass 
wool w i t h  a rosin binder, foned  into semicylindrical sections for pipe 
insulation and 24" by 48" semirigid boards fo r  equipment insulatfon. 
insulation shall have a flame.retardant self-sealing lap jacket o f  a laminate 
o f  aluminum foil and a special embossed white k r a f t  paper with a flame retardant 
snuffer type adhesive and shall be reinforced w i t h  glass fibers. 
shall have the f o t  lowing properties: 

P i p e  

Insulation 

Density - 6- l b  per cu f t  for pipe insulat ion 

Thema1 Conductivity - Shall not exceed the following values: 

4.2- lb per cu ft f o r  equipment insulation 

Mean Temp O F  Btu/hr/sq f t / 'F / in  t h k  

50 
100 
200 

0.24 
0 .27  
0.33 

The following insulation is acceptable: 
g lass  Corporation heavy density sectional p ipe  insulation with white flame 
re tardant  j acke t  and self-sealing l a p  and Type 7-4 rigid equipment insulation. 

Owens-Corning Fiber- 

5-1 3-2 .2  

Tape 

Accessory Materials.--Accessory materials shall be as follows: 
@* ,_  

1" wide ace ta te  back glass reinforced, 
Nashua Corporation 402 

M i  re Stainless steel, Type 304, 18 gauge (0 .0475" ) ,  
cold drawn, b r i g h t  annealed 

Fabricating Adhesive Benjamin F o s t e r  85-20 ( f lash  point - none) 
Insulation Cement Hydraulic setting, Johns-Manville No. 375, 

or Eable-Picher One-Coat or F o r t y- E i g h t  
Qu i ck-Se t 

I -  

. 
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Caul k i  ng Mastic  

Joint  Sealing Str ips 

Vapor Barrier Mastic 

PVA Mast ic  

Benjamin Foster 30-45 Foamseal or I n s u l -  
Coustlc K-405 ( f l a s h  p o i n t  - 100°F) 

3" wide, self-sealing, same material as 
jacket 

Insul-Coustic Hypalon IC-570,  color - w h i t e  

Virnasco WC-1 o r  Insul-Coustic IC-551 , 
color - gray t o  match C h i p  No. 36440, 
Federal 5 tandard 595 

Reinforcing Cloth 
'ur 

White open weave glass c l o t h ,  10 by 10, 
weaveset mesh, w i t h  nonasphaltic b i n d e r ,  
Benjamin Foster Mast-A-Fab 

s-13-3. APPLICATION. 

P i  e.--Apply insulation t o  pipe w i t h  j o i n t s  t i g h t l y  b u t t e d ,  5-13-3.1 
Seal longitudinal ap  o f  jacket and cover a l l  circumferential joints  w i t h  
sealing strips. On cold water p i p i n g ,  a t  27'  intervals, seal the j o i n t s  w i t h  
heavy coating o f  vapor barrier mastic.  Apply t o  b u t t  edges and inside surface 
o f  insulation 2" on ei ther  side o f  the jo in t .  Press i n  place while the vapor 
ba r r i e r  i s  wet. Seal a t  each hanger and support i n  a similar manner. Insu la-  
t i o n  f o r  cold water p l p i n g  shall be vapor p r o o f  throughout. No additional 
coating or f i n i s h  1s required on the surface of the factory applied flame 
retardant  jacket . .. 

re 

5-1 3-3 .2  F i  ttinqs, Flanges, and Valves.--Fabricate covers from 
i r , s d a t i o n  of  the same thickness as t h a t  on ad jacen t  p i p e .  
covers  are acceptable. 
w i t h  insulating cement. . Adhere the two halves o f  the c o v e r  w i t h  fabricating 
adhesive and secure i n  place w i t h  tape or wire. 
o f  f i t t i n g  covers w i t h  a 7/8" w e t  f i l m  thickness o f  vapor b a r r i e r  m a s t i c .  
Cry, c e v e r  the j o i n t s  between the cover  and a d j a c e n t  p i p e  insulation w i t h  
sza i  i n g  s t r i p s .  Allow insulating cement t o  t h o r o u g h l y  d r y  before a p p l y i n g  vzgcr 
b a r r i e r  mastic. Reinsulate any cracks due t o  shr inkage o f  cement. 

Factory-molded 
Valves and f i t t ings  2" ips and smaller may be insulated 

Coat the exter ior  surfaces 
% h e n  
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Section 5-14 
Thermal I nsul a t i  on - Expanded Per1 i te 

5-14-1. SCOPE.--Thi s specification describes the materials required 
and the application o f  expanded perlf te insulat ion  for  pip ing operating a t  
temperatures o f  212°F t o  16OOOF. 

5-14-2. MATERIALS,--Not a l l  material i tems listed are necessar i ly  
needed f o r  a partlcular j o b ,  but  those required shall be selected from this 
listing. 

5-14-2 .1  Insulat ion.- -Pipe and block insulation shal l  be composed o f  
expanded perlite wi th  reinforced mineral fibers i n  suitable proportion and 
w i t h  outer binding fibers added to provide proper structural  strength. The 
i n s u l a t i o n  shall conform to'ASTM C6lO (asbestos  free) 

The f o l l o w i n g  insulat ion  i s  acceptable: Celotex Corp. 
"Celotmp 7500" and Pamrod, Inc., "Careytemp 1500" molded. ' 

5-14-2.2 . Accessory M4terialr. . 
Wire Stainless steel ,  Type 304, 18 gauge 

(O.O475"), cold drawn, brfght annealed 

Ben j a m i  n Foster. 30-45 Foamseal o r  
Insul-Coustfc IC-405 ( f lash  polnt 10OOF) 

Insulat ing Cement . Careytamp MW-One Cement (asbestos free)  

Reinforcing C l o t h  
. I  

White, open weave, glass cloth, 
10 by 10 weaveset mesh, w i t h  nonasphal t ic  
b i  nder, Ben j a m i  n Foster Mas t-A-Fab 

Fabricating Adhesive Careytemp adhesive 

PVA Mastic Vimasco WC-1 or Insul-Coustic IC-551 , 
color - gray t o  match Chip No. 36440, 
Federal Standard 595 **.; 

Lagging Adhesive 0enjamin Foster 81-42W Lag-Fas (red stripe) 
o r  Insul-Coustic IC-102 Sure-tag color  white 
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5-14-3. APPLICATION. 

5-1 4-3.1 Pipe.--Install s ingle  layer  insulation i n  s t agge r ed  position 
Use 18 gauge (0 .0475")  stainless  s t z e l  

Space 

Do no t  allow insulating cement t o  come in contact 

and multilayers w i t h  broken jo in ts .  
wire t o  secure insulation u p  t o  11" 00 and a l l  l i ne r  layers  o f  multilayer 
i n s u l a t i o n .  Use 3/8" by 0.015" s t raps  far i n s d a t i o n  more than 11"  00. 
wire and s t raps  on 9" centers and not more than 4 1/2"  from end joint. 
up a l l  c racks  and small depressions w i t h  insulating cement. A l l o w  t o  dry 
before applying PVA mastic. 
w i t h  s ta in less  steel surfaces. 

P o i n t  

5-1 4 - 3 . 2  Fittinqs, Ffanqes, and V a l v e s . ' - - I n s u l a t e  w i t h  c o v e r s  f a b r i -  
c a t e d  f rom the same material and  thickness a s  t h a t  specified f o r  a d j a c e n t  p i g e . .  
Fabricpte the covers i n  accordance w t i h  ASTM C450. 
fabricating cement and make a i l  covers i n  two halves secured i n  place wi th  
w i  m o r  straps. 

the bo t tom o f  vertica 
larger .  
support. 

Jo in  the pieces w i t h  

Factory-molded covers are  acceptable. 
r 

Su or%--Insta l l  welded c l i p s  o r  a clamp r i n g  s u p p o r t  n e a r  +- 5-1 4 - 3 . 3  
runs in excess o f  2 1 '  on insulated pige 4" i p s  and 

Add another suppor t  every 2 1 ' .  A flanged j o i n t  i s  considered a 

5-7 4-3.4 Surface Finish f o r  Piping.--Cover p i p i n g  and f i t t i n g  insula- 
t ion w i t h  8-ounce canvas, adhered and completely s i z e d  w i th  l a g g i n g  adhesive 
applied a t  the rate o f  one gallon per 85 square fee t .  

. 
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Section S-15 
Cleaninq, Condi t i o n i n q ,  and  S t e r i l i z a t i o n  o f  P f p i n q  Systm 

5-1 5-1.  SCOPE.--This sect ion of the  specfflcation descrtbes the 
cleaning requirements fo r  p i p i n g  systems l l s ted  under Piping Sectfon S and 
includes the s t e r i l  i z a t i o n  requi rementS for p i p i n g  Systems conveying potable 
water. 

5-15-2.  GENERAL.--The contractor  w i l l  f u r n i s h  the water,  nitrogen, 

The  subcontractor shall furnish a l l  f f t t f n g s ,  hoses, piping, 
and p l a n t  or compressed ofl-free dry a i r ,  as required, fo r  cteanfng pipe or 
p i p i n g  systems. 
and accessor ies t o  connect the system being cleaned t o  the contractor's system. 

Block contro l  valves i n  the open pos i t ion;  remove orifice 
plates, traps, and s trainers  prior t o  or during the process of cleaning. 
Introduce the f lush ing  mediun a t  the remote end of t h e  piping system. 
from t h e  upstream side of check valves. Alternately open each extremity o f  
the l f n e  so t h a t  the entfre system i s  flushed. 

Flush 

The following p lphg systems ( a f t e r  chemfcalty cleaning)' 
must  be kept absolutely free of o i l ,  grease, dtrt, paint, and other fore ign 
materials before  and after erection. 

Section Services - 
s-a 
5-9 
5-11 

N i  tmgen 
Oxygen 
Plant  Air 

T o o l s  fo r  assembling t he  p i p i n g  must be degreased. 

5-1 5 - 3 .  P I P I N G  WHICH REQUIRES CHEMICAL C l E A N I N G  BEFORE ERECTION.--Pi pe, 
valves, and f i t t i n g s  f o r  the fol lowing services shall be chemically cleaned: 

Section Seervices 

5 -6 Oistil led Water ( S S )  
5-8 Ni trogen #*.m ' 

5-9 
5-1 0 
5-1 1 

Oxygen 
Acetylene 
P1 a n t  A i  r 

The contractor will do a l l  chemical cleaning and c a p  or seal 
o f f  a l l  ends of  pipe, valves, or f i t t ings .  P i p i n g  sha l l  be cleaned i n  the 
largest p rac t ica l  assemblies, but dimensions shall not exceed 20' by 4 '  by 4 '  
nor contain more t h a n  two f i t t i n g s  and sha l l  n o t  conta in  any va lves .  P i p e  
2" and l a rger  sha l l  be provided w i t h  l i f t i n g  lugs. 
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The subcontractor shall del iver  materials t o  be C ~ E  
t o  the C-400 Building cleaning f a c i l i t y .  After cleaning, the subcont 
shall  pick up the materials from C-400 and keep t h e m  a S  d e a n  as rece 

The subcontractor shall  pay for recleaning i f  requi 
because o f  his neg\ igence in hand1 ing and storage. 

ERECTION.--A11 p i p e ,  valves, and f i t t i n g s  used i n  fabricating p i p i n g  
under t h i s  c lass i f ica t ion  for  conveying services other than those l i s  
paragraph 5-15-3 will not require chemjcal cleaning. However, each c 
of any piping system will not require chemical cleaning. However, ea 
component o f  any piping system under t h i s  c lass i f ica t ion  shall be cle 
inspected before erection as follows: 

5- 1 5-4. PIPING WHICH DOES NOT REQUIRE CHEMICAL CLEANING a€; 

' N M  Inspect a l l  pipe, valves, and f i t t i n g s  f o r  physical 
and replace broken, chipped, cracked, o r  defective i t e m  w i t h  new. 

Remove a l l  loose scale ,  rus t ,  d i r t ,  mud, and o t h e r  
materials from in t e r io r  surfaces by w i r e  brushing, s c r l ; b b i n g ,  or f lus  
w i t h  a i r  o r  water. 

Remove excess d i r t ,  rust, grease, and o i l  from e x t e  
surfaces. 

Provide caps o r  protective covers over ends o f  pipe 
and f i t t i n g s  u n t i l  ready to i n s t a l l .  

5-1 5-5 . PIPING STERILIZATION.--The hot and cold sanitary wa 
systems sha l l  be s t e r i l i zed  a f t e r  erection and tes t ing.  

Prior t o  a sterilization, the systsrn shall be f l u s h  
potable water f o r  f ive minutes a t  a velocity o f  a t  least 2.5' per sec 
Drain system and then s t e r i l i z e .  

5-7 5-6, STERILIZATION MATERIALS A140 METHODS. 

5-15-6.1 Materials.--Use a dis infect ing solution which c o n t a  
minimum o f  50 ppm o f  chlorine by weignt o f  w a t e r .  Comnercial h i sh - t e  
hypochlorite, known as HTH, w i t h  no t  l e s s  than 65 percent available c 
shall  be used t o  prepare thi.s solution.  

C m e r c i a l  laundry bleach with a m i n i m u m  content o f  
percent avai lable  chlorine may be subst i tuted for  HTH i n  prepar ing t h  
fecting solution in l ines 1 1/2" and smaller. Use 1 / 2  p i n t  o f  laundr 
t o  each gallon o f  water i n  the system 
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5-1 5 - 6 . 2  Method.--Make a slurry a suitable container using the 
proper amount  o f  HTH. Add the slurry o r  laundry bleach, a little a t  a t ime, 
t o  the line a s  i t  i s  being f i l l ed  w i t h  water. 
throughout  the system i s  required. 
24 hours. A t  the end o f  t h i s  time the chlorine content o f  the water shall not 
be less t h a n  10 ppm. Flush the line u n t i l  the chlorfne content o f  the water 
i s  less t h a n  1 ppm, then connect t o  the exlsting system, 

A uniform concentration 
Let the line stand full  f o r  a t  least 

. 

. 
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Section 5 4 6  
Testinq and Inspection o f  P i p i n g  Systems 

5-16-1. SCOPE.--This specif icat ion covers  the tes t ing  and inspec- 
t i o n  of  p i p i n g  system. The subcontractor  shal l  furnish a l l  labor ,  mater ial  
equipnent, too ls ,  and services necessary f o r  t e s t l n g  excep t  fur work ,  
mater ia ls ,  and/or equipment to be furnished by the contractor. Three class€  
o f  t e s t s  are included: 

Class A - Pneunatic Test. 
Class 8 - Hydrostatic T e s t  
Class C - Water T e s t ,  Drainage Systems 

lrz 
' The c l a s s  o f  t es t  t o  be applfed 1 s  s 9 e c i f i e d  i n  the a p p l i c  

ble pfping sections. 

5-16-2. DEFINITION FOR MAXIMUM WORKING PRESSURE OF A SYSTEH.--The 
maximum working pressure o f  *a system i s  defined as the predetenined va lue  a 
which the piping system's Safety relieving devices are se t  t o  prevent over- 
pressurizing the system. Either the se t  pressure o f  the relieving devices o 
the maximum operating pressure of the piping system shall be specified on t h  
drawi ng s . 

5-16-3. GENERAL TESTING REQUIREMENTS I--~enera~' requirements for  t e  
t o  be performed on i n s t a l l e d  pip ing systems under this specification shal l  b 
as follows: 

(e.g. ,  instruments, controls ,  s a f e t y ,  and  rel ief  v a l v e s )  rated for preswres  
below the t e s t  pressure. Be fo re  performing f i n a l  operating pressure t e s t  a n  

. system, remove t e s t  blanks and Spool pieces, and reconnect protected instru- 
ments and equipment. 

5-16-3.1 Blank o f f  o r  replace wi th  spool pieces items o f  equipnent 

5-16-3.2 Inspect a l l  parts o f  the system f o r  leaks, especially a t  
v a l v e s ,  f langes, welds, threaded connections, and packed jo in t s .  A l l  leaks 
shall  be repaired and the repaired joints retested.  

5-16-3.3 Check t h a t  safety and re l ie f  valves have been inspected a m  
s e t  by the contractor a t  the required s e t  pressure. . 

5-1 6-3.4 Soap solution f o r  soap testing shal l  be a soapless l a ther ,  
leak detector solut ion a s  manufactured by Industrial Colloids and Chemical, 1 
o r  approved equal. 

5-1 6-3.5 Use adequate precautions d u r i n g  pneumatic pressure t e s t i n g .  
Clear the i n s t a l l a t i on  area of personnel no t  engaged in testing operations. 
Visually inspect the system ins ta l la t ion  f o r  compliance w i t h  the design drawi 
and speci f i ca t ions. 
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5-16-3.6 The t e s t  medium f o r  testing P i p i n g  systems shall be as shorn 
i n  T a b l e  I ( th i s  specification).  

5 -1  6- 4 . WORK, MATERIALS , AND/OR EQUIPMENT FURNISHED 8Y THE CONTRACTOR. 

The contractor will furnish the tes t  gauges and testing media 5-16-4.1 
required t o  coRduct Class.A, Class 8 ,  and Class C tests.  

5-1 6-5. CLASS A TESTING (PNEUMATIC PRESSURE TEST) .--Class A testing 
consists o f  pnematically pressure testing p i p i n g  systems or isolated sections 
of  p i p i n g  systems with compressed a i r  o r  nitrogen a s  specified i n  Tab le  I .  
pressures and t e s t  pmcedures shall  be as f o l l w s :  

Test  

5- 1  6 -5 .1  T e s t  Pressure.--Test pressure for pneumatically gressure 
t e s t ing  p i p e  sizes 6" and under shall be 1.5  times t h e  maximum working pressure, 
b u t  i n  no case less t h a n  50 ps ig .  

5-16-5.2 Test Procedure (when t e s t  pressure i s  50 psiq).--With equip- 

Repair leaks and re tes t  repaired joints. 

!.lent i terns protected and safety precautions taken i n  accordance w i t h  paragraphs 
5-16-3.1 and  5-16-3.5, pressure system t o  50 psfg. 
and connections. 

Soap tes t  a l l  welds, jo in ts ,  

A f t e r  instruments and equipment have b9en reconnected, these 
connections shall  be pressurized and soap tested a t  rnaxirnun operating pressure. 
Repair leaks and re tes t  repaired jo in ts ,  

5-16-5.3 Test Procedure (when t e s t  pressure-exceeds 50 psiq)  .--With 
equipment i tans protected and safety Precautions taken i n  accordance w i t h  
paragraphs 5-16-3.1 and 5-16-3.5, grahuatly Press 
the t e s t  pressure. 
o f  approximately 1/10 o f  the t e s t  pressu-.E until 
i s  reached. 
t e s t  a l l  welds, jo in ts ,  and connections. Repair 

Thereafter, t h e  t e s t  iressure 

Then reduce pressure t o  75 percent o 

urize system t o  SO percent o 
shall be increased i n  steps 

the required t e s t  pressure 
f the tes t  pressure. Soap 
leaks and re tes t  required j o  

f 

ints. 

After instruments and equipment have been reconnected, these 
connections shall be pressurized and so3p tested a t  ;;laximum operating pressure. 
Repair leaks  and retest repaired j o i n t s .  

CUSS 8 TESTING (hydrostatic tes t )  .--Class 8 testing c o n s i s t s  
o f  hydrostatically pressure testing p i p i n g  systems or isolate4 sections . o f  
p i p i n g  systems wi th  water o r  another l i q u i d  as specified i n  Table I .  Test  
pressures and t e s t  procedures shal l  be a s  follows: 

I 

5-1 6-6. 

5-1 6-6.1 Test Pressure.--Test pressure shall be 1 .5  times the maximum 
working pressure, unless specified otherwise on the drawings, b u t  not less  than 
50 psig. . 

5-1 6-6.2 Test Procedure.--With equipnent i tems protected i n  accordance 
w i t h  paragraphs 5-16-3.1 and 5-16-3.5, pressurize system t o  t e s t  pressure. Hold 
pressure whi le  v i  sual ly inspecting a1 1 welds, j o i n t s ,  and connections f o r  'leaks 
Repair leaks and retest  repaired j o i n t s .  
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Orain system and after instruments and equipnent  a r e  
reconnected, r e f i l l  w i t h  serv ice  medium and app ly  maximum ope ra t i ng  pressure. 
Hold pressure while visual’ ly  inspect ing  these j o i n t s  and connect ions for leaks .  
R e p a i r  leaks and r e t e s t  repaired j o i n t s .  

5-1 6-7 CLASS C TESTING ( w a t e r  t e s t ,  drainage systems). 

5-1 6-7.1 Class C tes t ing  c o n s i s t s  o f  testing building drains and 
building sewers with a 10’ head o f  water as  follows: 

S-16-7 2 T e s t  bu i ld ing dra in and vent system i n  accordance w i t h  the 
National Plumbing Code, ANSI  A40.8, paragraph 14 .9 ,  Water Tes t .  Fina l  t e s t  
may be either smoke o r  peppermint t e s t .  

5-1 6 - 7 . 3  T e s t  building sewer i n  accordance w i t h  the National PIurnbir ,g 
Code, ANSI A40.8, paragraph 14.10. 
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TABLE I 
TEST MEDIA FOR PIPING SYSTEMS 

Test Medi um 
Class 8 Class C Pi ping Class A 

Sect ion S e r v i c e  T e s t  T e s t  T e s t  

5- 3 Steam and Condensate 
0-50 pounds 

5-4 Steam and Condensate 
151 -250 pounds 

5-5 

5-6 

5-7 

5-8 

5-9 

5-10 

5- 11 

Aboveground Po tab l e  Water 

D i s t i l l e d  Water (SS) 

Chemical Orai ns 

Nitrogen 

Oxygen 

Acetylene 

Plant Air 

Ma ter 

Ma ter 

* ' Nitrogen/ 
Dry A i r  

Water 

Water 

Water 

Nitrogen 

Ni t rogen 

P l a n t  Air Water 
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Section 5-17 
Ident i f ica t ion  o f  Pipinq and  Color  Code 

5-17-1. SCOPE.--This specif icat ion ou t1  i n?s  details o f  identifying 
valves and the iden t i f ica t ion  and c o l o r  coding of exposed p i p i n g  a f t e r  
erect ion,  insulat ion,  and painting a r e  completed. Exposed p i p i n g  is defined 
i n  a l l  p i p i n g  which i s  v i s ib le  in the open o r  may be exposed by t he  removal 
of panel s .  

5-1 7-2 . OESCRIPTION OF MARKERS.--Identification markers s h a l l  be 
self-adhesive labels  as manufactured by the W .  H. Brady Company, Milwaukee, 
Wisconsin. The labels shall be o f  su i tab le  background c o l o r ,  u p o n  w h i c h  a r e  
printed. i n  black le t te r ing  the name o f  the flowing medium, followed by pres- 
sure i n  psig. 
black arrow on a label adjacent to the ident i f icat ion label and o f  the same 
background color as the iden t i f ica t ion  label P i p i n g  iden t i f ica t ion  colors 
shall  be as shown i n  Section 5-17-6.  

The direct ion o f  f l o w  i n  each p ipe  shall be indicated by a 

Letter heights f o r  use i n  t i t l e s  are  governed by the 
outside diameter o f  the pipel ine,  i nc lud ing  insulation. 
are t o  be 5/8". 

The l e t t e r  heights 

5-1 7-3. LOCATION OF MARKERS 

5-1 7-3.1 
bear iden t i f ica t ion  markers at maximum in tervals  o f  2 0 ' -  
o f  pipelines,  outside buildings, shall bear ident i f icat ion markers a t  maximum 
in te rva ls  o f  20'. 

S t r a i g h t  sections of  pipelines,  inside buildings,  shal l  
S t r a i g h t  sect ions, 

5-1 7 - 3 . 2  Eranch l i nes  shal l  be identified w i t h  a marker l o c a t e d  n o t  
more-than 5' f r o m  the main l i ne .  

5-1 7 - 3 . 3  Lines passing t h r o u g h  walls or f l o o r s  shall be iden t i f ied  
on each s ide by a marker located n o t  more t h a n  5 '  from the wall or f l o o r .  

5-17-3.4 Markers on banks o f  p i p i n g  shall be placed i n  a row ,  
side-by-side, f o r  ease o f  reference. 

5-17-4. M E M O 0  OF APPLYING LABELS. 

5-17-4.1 Surface t o  which labels  are adhered  must be f r e e  o f  sca l e ,  
d i r t ,  d u s t ,  grease, and moisture. ' 

t h o r o u g h l y ,  par t icular ly  a l o n g  the  edges, u n t i l  the adhesive makes a good bond. 
Press the l a b e l  f i r m l y  i n  place,  r u b b i n 9  

5- 1 7-4 .2  Overcoat the e n t i r e  l a b e l ,  including 1 / 2 "  overlap a t  the 
edges w i t h  a heavy coat of  G l  idden C1 ear  S i l k  Screen Acrylic Y-7135. 

5-1 7 . 4 . 3  Mastic coatings on insulated l ines  such as Vimasco's WC-1, 
Insul-Coustic 's  IC-551, and 8enjamin Foster's 60-60 must be completely dry 
before a p p l y i n g  labels.  

.. - 
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. 
5- 1  7 - 5 .  IDENTIFICATION OF VALVES.--A11 valves identified on the 

drawings and specification w i t h  V-numbers S h a l l  be penanently identified 
w i t h  stainless s teel  tags  embossed w i t h  the applicable V-numbers. Tags shall 
be attached t o  valves w i t h  a Stainless Steel wire. 
t o  handwheels o r  levers o r  other parts of Valves which would interfere w i t h  
opera t i  on. 

They shall not be attached 

5-17-6. 

5-1 7 - 7 .  

PIPING SERVICE AND LABEL WORDING 

Compressed a f r  - p s i g  
Steam condensate 
Steam - p s i g  
Nitrogen 
Oxygen - psfg 
Acetylene - psig 
Sanitary water - HOT 
Sanitary water - COLD 

PIPE PAINTING. 

LABEL BACKGROUND 
COLOR 

Blue 
Orange . 

Orange 
Blue 
Ye l low  
Yellow 
Green 
Green 

5-1 7 - 7 . 1  A l l  carbon steel and black iron indoor p i p i n g  both insulated 
and uninsulated shall be painted except p i p i n g  o r  valves enclosed i n  housfngs 
o r  above suspended ceilings. Exposed surfaces i n  lnsulation on insulated p i p e  
shall be primed w i t h  a coat o f  f l a t  white undercoat and topcoated wi th  two 
coats o f  enamel as hereafter described.. Uninsulated pipe b o t h  indoor and 
outdoor shall be primed and topcoated w i t h  two coats o f  ename? as hereafter 

. described. 

5-1 7-7 . 2 P a i n t  for prfrne coating shal l  be a zinc chromate equfvalent 
t o  "Speedhide No. 6-204" as  manufactured by Pittsburgh Paint Company. 
topcoati ng shall be "Speedhide Interior-Exterior Gloss Enamel" as manufactured 
by P i t t s b u r g h  P a i n t  Company. 
i n i t i a l  topcoat shal l  be t i n t e d  t o  pmvide a l ighter  color  t h a n  the f i n a l  
required Color .  . 

Paint f o r  

T h e  f i n a l  color shall be a s  shown below; the 

- c o l o r  Chfp Number Surface 

Compressed a i r  White 23-03 
Ni tmgen Blue 23-77 

Water Gray 23- 75 
Oxygen Green 3-20 
Acetylene Orange 23-8t 

Steam and condensate Gray 23- 75.:: 
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Section 6 

ENVIRONMENTAL CONTROL SYSTEMS 
INSTALLATION AN0 EQUIPMENT 

6-1. GENERAL.--In general ,  the work will consis t  o f  f u r n i s h i n g  
and ins ta l l ing  fume hood exhaust fans,  r o o f  exhaust f a n s ,  heat pump, supply 
grilles, return a i r  grilles, sidewall exhaust fan, supports and associated d u c t -  
work as shown on the drawings and spec i f i ed  herein. 

6-2. SHOP DRAWINGS AN0 MANUFACTURER‘S DATA.--The subcontractor 
shall  submit f o r  approval vendor data and shop drawings as specified herein 
and i n  .the Special Conditions on the following equipment: 

Oes c r  i p t i on 
Sidewall Exhaust Fan 
Canopy Number Exhaust Fan 
Fume Hood Exhaust Fan 
Fume Hood Exhaust Fan 

.Duct Fan, Canopy Number 2 and Enclosure Exhaust 
Roof Exhaust Fan 
Heat Pump 
Fan Coi I .Unit 
Ceiling Diffuser 
Cei 1 i ng D i  f fuser 
Ce.11 i ng  Oiffuser 
Return A i r  Grill 
Return Air Gril l  
Louver 

MSE- 13614-A 
Orawinq I tern Number 

I t e m  A 
Itefn 0 
Item C 

Item E 
Item F 
Item G 
Item H 

. Item J 
Item K 

Item M 
I t e m  N 
I t e m  P 

rtm o 

rtm L 

6-3. SIDEWALL EXHAUST FAN.--The sidewall exhaust f a n  sha l l  be as 
s?ecif ied on d a t a  sheet DS-M- 13614-A. Fan  shal l  be installed as shown on the 
design drawings  and i n  accordance w i t h  manufacturers ins ta l la t ion  inst ruct ions .  

6-4. CENTRIFUGAL EXHAUST FAN.--The centrifugal exhaust fans s h a l l  
be as specif ied on data sheets 05-M-13614-6, C and 0. The f ans  sha l l  be mounted 
on vibration isolat ion pads and as per manufacturers recornendations i n  l o c a t i m s  
shown on mechanical drawing MSE-13614-A. 

6-5. FI8ER.GLASS DUCT FANS.--The f iber  glass duct mounted f a n s  
shal l  be as specified on data sheet  OS-M-136144 and shall be ins ta l led  as shown 
on d rawing  MSE-13614-A and i n  accordance w i t h  manufacturers i n s t a l l a t i on  in s t ruc t ;  

VAPOR COMPRESSION HEAT PUMP.--Heat pmp shal l  be a s p l i t  s y s t e r  
with matching indoor  and outdoor  u n i t  c o i l  volumes p l u s  expansion v a l v e s  f o r  b o t h  
systems. Outdoor u n i t  shall  be equipped w i t h  compressor crankcase hea te r ,  suction 
l ine  accumulator, discharge h i g h  temperature cutout, h i g h  pressure switch and d e f n  

- controls .  U n i t s  are  t o  operate on 208 vo l t s ,  60 cycle, single-phase power. h d o o l  
u n i t  s ha l l  contain 5 kW backup heat c o n t r o l l i n g  by the second s t a g e  o f  the indoor 
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6-6. VAPOR 

t henos  t a t .  The combined 
h i g h  temperature COP 2.7, 
H P l O - 2 1 1 V  and CBP13-48OFF 

COMPRESS ION HEAT PUMP. --Continued 
/ 

efficfencies of the matched system shall  be 7.8 EE2, 
and low temperature COP of 1.9. Unit .shall  be Lennox or approved equal , complete w i t h  thermostat. - - _  

6-7. DUCrWORK AND EQUIPMENT.--AI 1 ductwork whall be fabricated 
and ins ta l led  i n  accordance with deta i l s  on the drawings and the recmenda-  
tions o f  the SMACNA LVDCS. 
nuts, sheet metal screws, etc . ,  shal l  be zinc coated steel. 

Ductwork accessories such as fasteners,  bo l t s ,  

6-7 .1  C e i l i n q  Grtlles and Diffusers.--All cei l ing g r i l l e s  and 
di f fusers  sha l l  be as specified on drawing MSE-13614-A. 

T u r n i n  Vanes.--All square elbows shall have a i r f o i l  type 
I-+-- 

6-7.2  
t u r n i n g  vanes i n s t a l  ed except where noted. . 

6-7.3 Stafnless Steel Duct.--All s ta in less  steel duct shall be 
continuous welded except where connections a re  made t o  fans whtch shall  be 
flanged and gasketed w i t h  neoprene r u b b e r .  

6-8. PIPING FABRICATION AND 1NSTAltATlON.--The following detai 1s 
of  fabr icat ion and ins ta l la t ion  apply t o  refr igerant  and drafn p i p i n g  as shown 
on drawing MSE-13614-A. 

6-8.1 Ref r iqerant  Pf pinq. 

6-8.1.1 
f i t t i n g s  and supports, as required o r  indicated. 
u n i t ma nu f a c t u  r e  r . 

Furntsh and ins ta l l  a l l  refr igerant  p i p i n g  complete w i t h  pipe 
Sizes shall be recomnended by 

6-8.1.2 
a l l  b l i s t e r s ,  f l a t s  or dents,  and a l l  ends shal l  be reamed tc f u l l  inside d i a m e t e r  
b e f o r e  erect ing.  
fmm expansion and contraction. 

All tubing shall be new, s t r a i g h t ,  uniformly r o u n d ,  f r e e  f r o i  

Tub ing  shall be so ins ta l led as t o  be capable o f  relieving s t r a i n  

6-8.1.3 As f ew  f i t t i n g s  as possible shall be used t o  make connect ions,  
b u t  th i s  sha l l  not be taken t o  mean that  the connections shall no t  be ride as neat 
and inconspicuous as possible.  

&.; 

6-8.2 Condensate Orain P 4 p i n q .  * 

6-8.2.1 F u r n i s h  and ins ta l l  a l l  condensate d r a i n  p i p i n g  complete w i t h  
p i p e  f i t t i n g s ,  supports,  etc. ;  as required o r  indicated. 
copper as shown on MSE-13614-A and 8. 

P i p i n g  s h a l l  be 3/4" 

6-8.2.2 
a \ \  blisters, f l a t s  o r  dents, and a l l  ends s h a l l  be reamed to f u l l  inside diameter 
before erect ing.  
from expans ion and contract ion.  

All t u b i n g  shall be new, s t r a igh t ,  uniformly round, free f r o m  

Tubing shall  be installed as t o  be capable o f  relfeving s t ra in  
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6-8.2.3 As few f i t t i n g s  a s  possible shall  be used t o  make connec- 
t ions ,  b u t  th i s  shall n o t  be taken to mean t h a t  the cofinections shal l  n o t  be 
made as neat and inconspicuous as possible.  

6-9. PIPING MATERIALS. 

6-9.1 Refrigerant P i p i n g . - - T h e  compressor shall be piped t o  the 
OX coil  according t o  i n f o m t i o f i  supplied by manufacturer. 
f o r  re f r igeran t  piping shal l  be selected from the following l i s t s :  

Materials required 

I tm - S i t e  (Incl.) Specifications 

Tubing  114" t o  1" Copper, seamless w a t e r  tube,  h a r d  d r a w n ,  
Type t ,  i n  s t ra igh t  lengths, ASTlY 823. 

Copper, wrou h t ,  seamless, ANSI 816.22 o r .  
c a s t  brass, 4 S S - 5 - S - S ) ,  A N S I  816.18, tinned: 
elbows fo r  wrought copper shal l  be l ong  
radius type.  

* F I  

Fit t ings  1/4" to  1" 
(solder  type) 

Fi t t ings  1/4" t o  3 / v  
nominal 

Use only  t o  mate with. valves o r  equipment; 
forged brass or drawn brass rod, ANSI 870.1. ( f 1 ared) 

6-10. PIPrNG TESTING. 

6-10.1 Refrlqerant Pipfnp.--2efore any insulation is a p p l  ied,  the 

A refrfgerant leak detector  s h a l l  

system sha l l  be t e s t e d  by charging t o  approximately 10 ps ig  w i t h  Refrigerant 1 2 ,  

held f o r  12 hours. without loss of pressure. 
be used t o  check the en t i r e  system f o r  leaks a t  300 psig pressure,  
sections o f  the systern shal l  be re tes ted a f t e r  any repairs a re  made. 
s h a l l  then be evacuatzd and charged by the subcontractor. 
then. insu la te  refr igerant  piping. 

. and then adding nitrogen o r  helium t o  increase system pressure t o  300 p s i g ,  and 

Affected 
The s;~stcv 

T h e  subconiractDr j r ; a l l  

6-10.2 Condensate Drains .--Testing c c m f s t s  o f  t e s t i n g  the  c o n a e c s a t t  
d r a i n  p i p i n g  w i t h  10' head o f  water. 
lUational Plurcbing Code, ANSI  AS0.3, paragraph 1 4 . 9 ,  'rlater T e s t .  
fe tes  t. 

The d r a i n  t s s t  shall be i n  accordance w i t h  
Repa i r  leaks an6 

6-11. INSUtATTOb MATERlALS. 

6-11.1 Refrfqerant Pipinq.--Insutation shall be composed o f  3/8" t h i c  
Insulation sha l l  be Amstrong " A m f l e x "  o r  appro14 c e l l u l a r  foam p ipe  insulation. 

equal. A l l  j o i n t s  shal l  be sealed with Armstrong adhesive or a p p r o v e d  e q u a l .  

6-11.2 Supply and Return Ouct I n s u l a t i o n  ( Internal) .  

6- 11.2.1 Insulation duct l i n e r  sha l l  be composed of inorganic fibrous 
glass 1" thickness,  unless otherwise specif ied on drawings, w i t h  a res in  b i n d e r  
performed in to  semirigid panels and covered on one side w i t h  a neoprene coa t ing  
conforming t c  the requirements o f  NFPA 90A. 
exceed 0.25 Btu/h/sq  f t / ' F / i n .  t h i c k  a t  a mean temperature o f  7S°F. 

Thermal conductivity s h a l l  n o t  
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6- 1 I. 2 . 2  The following I S  acceptable: Certain-Teed/Saint Gobain 
In su l a t i on  Corporation, "Ultra-Liner" insulation board with NFPA coating 
o r  approved equal. 

6- 11.2.3 Accessory Materials. 

Speci f f ca t ions 

Fasteners Grahm Isul-Pins and C l i p s  of same material 
as duct o r  approved equal. 

Adhesive Ffre r e s i s t an t ,  Benjamin Foster 85-10 
" S pa r k- Fa s , " I ns u 1 - Cou s t i c /  8 i m a  Co r po r a t i o n 
"Sure St ick,"  or approved equal. 

6-11.3 . Supply and Return Ouct hsulation (External ) . * 

6- 11 . 3.1 Insulation shall be composed of an inorganic f ibrous g ' l a s s  w i t h  
a resin binder performed i n t o  a blanket obtainable f n  rolls. 
covered w i t h  an a l u m i n u m  f o i l ,  scrim, and f l ame  r e s i s t a n t  k r a f t  paper fac ing.  

One s i d e  s h a l l  be 

Densf t y  3/4 pound per cubic foot. 

Thermal 
Conductivity . t h i c k  a t  a mean temperature of 7S6F. 

Shall not  exceed 0.28 0tu/h/sq f t / ' F / i n .  

6- 11.3.2 The following I s  acceptable: Owens-.Corning f lexible  vapor sea? 
insula t ion ,  Type PF-335f with FRK faclng. 
speci f ied  on the drawings. 

Thickness shall be 1" unless otherwise 

6-12.1 Ductwork s h a l l  be supported f n  accordance with Ffgures 5-1 thrtt 
5-5 with strap per S W C N A  Low Pressure Duct Construction Standards. 

6-12.2 After ductwork systems have been ins ta l led ,  a simple physical 
leak t e s t  inspection shall be conducted. 
by the Construction Engineer. 

All a f r  leaks shall be sealed as a p p r o v e d  

6-13. BALANCING.--Air balancing of supply and exhaust  systems s h a l l  be 
performed by the subcontractor. Fan speeds and diffusers  shall be adjusted t o  
provide a i r  f l o w  as stated on drawing MSE-136140A. . 4  

6-14. START-UP.--The HVAC units sha l l  be s tar ted up and tested i n  
the presence o f  a representati-ve of the Contractor. Arrangements shall be made 
p r i o r  t o  s ta r t- up  so t h a t  a representative can be present. HVAC units shall 
operate f o r  24 h o u r s  w i t h o u t  malfunction before approval o f  system. 
approval o f  system, all f i l t e r s  shall  be removed, cleaned wlth water, a i r  d r i e d ,  
and replaced. 

Before f inal  
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UNION CARBIDE CORPORATION 
NUCLEAR OlVlSiON 
3 4 6  alOCC. t t M M C f $ t ?  11130 

DATA SHEET 
R t VISIONS 

R E V .  A P ?  R O V A C  I O A T C  

I 

I SELECTION - Manufacturer W e e n  Heck I I 

ROOF OR WALL VENTILATOR 
I 

PROJECT , O A T *  ScCET -0. 

Environmental L a b o r a t o r y  1 O S - M - 1 3 6 1 4 - ~  
C-409 Bui 1 d i n g  ! P*CL 3F 

I PGOP 1 C-409 M .  W. Ihnen ' T . S .  Sect .  
w.0.  all L.S.O. I APPROVAL O A r C  

P U N 7  @U I L 5 I MG ' P R E P A R E 0  or T w l f  Sdcz' a h a -  : 
I I 

I 
! 

Model . 
SlZU 

TOTAL QUANTITY REQUIRED 
FAN SPECIFICATIONS b PERFORMANCE 

A i d l ~ w ,  CFH 
Static pccssue."W.C. 
RPM.  m u  

SW-22- f I 
2 2  
I each 0 

2945 
0 ! 
580 I 

I 

I 

Brake HP. Max i ' l /4 I 
t y p e  of w h e d  ICentri fuqal 1 I I 

Material of cmstrution I A l  mi nun I 

Finish Spun aluminun I. Roof 01 Wall momtin# 

Electrical typa 
Enclosrve . 
Outy ratjnp 

MOTOR SPECIF CATIONS 
Wal l  mountinu I i 

I Ind. 1 

T o t a l  e n d ,  I 1 I 
Cant. 1 

I 

I I 

I 
~ ~~ 

Bearings 
Cubr ica tim 
Frame Number 
Rated HP 

Volts, phase. Ht 

V-842 I t Ur iva 

ACCESSOR! ES - 
F i x e d  

Adi ustable 
8ackdralt d r m p r r  
Inlet grille 
Belt nwrd 

Ball I I 
Seal 
* i 
1 / 4  I 
1 l,S[l/60 

Oirect drive ' 1 

I 

I 

I 
f 

- t 
I I 

0 I 

1 I 
 yes I - ,  I 6 

- I 
Bird saeen 
Acoustical root cub 

Yes PVC coated1 I 

No I I 
I 

I I 

I 

R € , U A R K S  : 

Fan wheel sha l l  be statically and dynamically balanced 
I 

N U M B E R  OF C O P l E  

dam in quonti t ios indicarmd: W/bids I Approral 1 Cortifiod (C OHTl HUE 0 1 Wiaidr i  A o o i o r o i  C*r' 
T Y P E  OF D A T A  Furnish rho f o l l o r m g  m a n ~ f o c h l r o r ' s  

I. Outline dimension erawmgs 

2. Werght of ccuigmcnt 6 ' 6  I 

N U M B E R  O f  COPIES 

t * 
1 6 6 5 1 6  

5. Perfwmance curvet or tables 6 t 6  
4. 1 n s t a I I at ion Ins v uc ti ons 6 ' 6  

5. Ocscrigtive literature 



, O A T A  SkgC' NO.- Env i  ronrnental Laboratory ' DS-M-13614-8 
C-409 8u i  I d i -  

PLANT 

DATA SHEET 

I 
Furniah ttco fol lowing m a n u f o c ~ r o r ' s  

dam in guoncitcor Indicamd: 

1. Performance curves or t a l e s  indicat- 
ing actual fan speed, outlet velocity, 
and brake HP far specified conditions. 

NUMBER Of COPIES 

i 
4 I 10 

2. Outline dimenstonal drawinqs 4 i 10 

I 

I I I I 

NUMBER O f  C O P I E S  T Y P E  O F  DATA 
(C OHTl HUE 0 )  W/Bidrl A p p r o v a l  C o * t : f  - 

4 3. Welgnt of cqulomcnt 
4. Installation ~nsuuct~ons 

5. AMCA round ratinqs 

9 - - 
' 6  - -  

6-6 



UNION CARBIDE CORPORATION 
NUCLSAR OlVlSiON 
2 A l c  e lOCc.  - 5 W h C s f t f  17130 

DATA SHEET 
REVISIONS 

R E V .  A P P R O V AL  1 D A T E  

I I 

I 

I I 

A c % w 3 K S :  f w  snail  k AMCA rated md t e s t e d  Fan unit taall ec bob'\ stat ica l ly  and dynamically balanced. 

Fan s h a l l  bear AMCA seal.  

C E N T R I F U G A L  F A H  

PqOJCCY C A - 4  j m < - -  : -0 .  

Envi ronmental L a b o r a t o r y  O S - M - 1 3 6 i  4-< 
C-409 Bu i ld ing  , O r C C  r3r 

' * I S  j m E t '  a a a -  PLANT I 9UlLgIMG ~ P E P A P ~ G  3 v  

PGOP I C-409 M. W .  Ihnen T . S .  S e c t .  
n.0. O R  L.S.O. 4 P @ * 3 V A C  3 A T E  

RCOulSltlOn NO. P . Q C 2 R e 3  a Y  l r S r r C L L f  a r  

I 1 
I t. Performance curves 01 tables inUicJt- 3. 'Nctgnt gf  ccurpncnt 0 - 

ing actual fan speed. outlet velocity. 4. lnsfal tauon Instructions - 6  
and 3rakt  HP for s w c l l l t d  conditions. i 4 :  10 5 - ' 

S. m c x  sauna : a t i p t s  

2. ouf l ine dimens;onal drawtnqs ! 6  6 
' In iormatton re supp1t.d br equrpment monufac*rmr. 

1 FPSC F P S C  
I 

EOUlPuLNT NUMEERS CONSTRjccnt) - Mtd type NQnnvpr l  n a  nu 3 I 
Wheel material 316 ?? 

Item c Wheel construction I 
I 

SELECTION: Maulacbrrer I Barry MOTOR - Equipment Number 
I 

Model No. I BVO 105 Horsepower I 1 / 4  
% 28 I 10 1 / 2  Volts, phase, H r  I 211 A - 

TOTAL Q U A m l M  REQUIRED 1 7  eFh--* Eiecwical type I ndur,t 
PERFORMANCE Volume CFH i 7000 Encl o sur e 1 TFFC 

k f v t t t . k 0 0 l y ,  ExhalJtt, CtC. ! Exhaust Sewice factor 1 . 1 5  
Static pressure, In. W.G. 1 . 75  Adjustable base  required ' y p q  

Flowlng medium I A i r  fumes Ful l  load RPM I -  -I 

Tcmperaturo at in lot  "F I 70 NEMA Uestgn lottor ' *  

. Wheel dimoter. In- f 10.5" HP rating I -75 

I 

- *  

I 

Bwom. press. at inlet, "Hf. I NEMA frame No. I t  
Outlet velocity, FPM mar- : 1588 ORIVE.. TYPO I - t 

a r i  -9 . Fn SWd, RPM mU, I 1887 Motor sheave f i xed .  Vvi -pt tch , 
, I Brake HP m a  i .24 ACC€SSORIES - Bti t wad I ypq 

6-7 

I , 10 
I S l S W  

ARRANGEMENT - AMCA k r u r g e m n t  No. 
SISW or OlOW 
Rotation 
AMCA discharge gosi tion I UB 

I ccw 
Variable in let  v a e s  1 .  
%Poiad blade disch. dmoef I .  
In let  scr cans 
Access door: Flush or Raisea 

- 
I 

(nrct conndction t y ~ e  \ Flanqed 
Outlet connection Vpe I Flanged -- 

AMCA soarkproof class I 

m s l n a  seams Continuous We1 ded 
Housing design: Full or Solit 1 F u l l  

' I  CONSTRUCTION - A K A  CIars 

H ou s in g rn ater I a1 I 376 SS 

Shaft miter ial i 316 SS 
Baalngs: ROW w 6a11? ( A J ~  I 8ai 1 

bctrnas shall k solf*alignrng 
e x t u n a l  grease lube typo. Roller 
berings shall 80 t4lptr-Iock 

sphertcal type). 

'Ncathc!moof dflve cover Yo 
Searing c o o l ~ n g  type U O  

vikaticm base : g u b b e r  
common to fan 8 qotor sr;cd w e z r  i 
for lm transmisslbll~?y f ; h p r - '  

PAINTING Manufac:urer's standard * 
b e c i a l  (aescribcI 

6 

I 
COATINGS - (Ocscribcf I 

I 

I 



I I 

I I I 

P*ocunco or ~ H J ~ ~ c L L s  ar I ~ C O U l S l t l O n  NO. 

. I 1 FPSC i FPSC 
E Q U I P M E N  f N U M B E R S  CONSfRfconti - Wheel type m v p r l -  R r  

Orawing M5E-13674-A wheel miter i rl t L q q  
We.1 constructfal I 

1 
I t e m  0 

SELECTION: Manulacwrer Barry MOTOR - Equipment Numkr 
8 V O  105 Hersmower ' ? / 4  

Static oressuc. In. W . G  3 f 4  Adjustablr base required I ypq 

ScrvtceSuooly. Exhaust, etc. Exhaust Service factor I 1  15 

Temperatwe a t  inlot 'F I NEMA design Ietm ( *  
Bum. pfess. at inlet. "Hg. I 29.92 N E W  Frrmo No. j *  

Wheal diwnctcr ,  In. I 10.5 HP rating 

10 1 
1 each €irctrical tym I r&ct 

Uadcl No. 

51 ze / 2  Volts, phase, nz I /1 /50 
TOTAL QUANTITY REQUIRED 

PERFORMANCE - Volume CFM 150 ~ c l o s u r o  1 T F F C  

Fiowtng medium Air fumes Full load RPM , 

Outlet velocity, FPM mrx. 1 1191 OR1VE - Type V-he1 t 

I 1626 Fan w e d .  RPM m a  , .--- Motoc sheave fixodd, Vul-gitcn 
75 

Brake HP ma%. I J 5  

S l s w  Of  OlOW 
Rota ti on 

ARRANGEMENT- AMCA Arrangement No. I 10 
I SlSW 

ACCESSORIES &It @ a d  
Variable inlet vmos 

Inlet screens 
%oosei¶ b i r d  disc)r. O ~ Q U  1 -  

1 

1 -  
r 

- Inlet connection type F1 anged 
Outlet connection type I Flanged 

I 1  CONSTRUCTION - AMCA Class 
AMCA soarkptoof class I 
Housing marerial  I 316 SS 

6-8 

Weathccproof drive c a w  ' -  
Bearing cooling rygc 1 -  
Spring tyue vibratior, base 1 Rubber i n  

common to fan b motor slree 
fw 10% transmissibtllty 

t snear or 
' f ihcrT1 . q q q  

d 

Housing design: Full or Solit F u l l  
Shatt material  316 S S  
Beatings: Roliec ot gall? (All Ball  

berings shalt br solf-alifline 

external v a s e  l u k  ty90. Rollw 
bearings shall ba tager-lock 
sppnerical typo). 

b e c i a l  rdcscrtkt 

P-. I *  
I 

COATINGS - (Describe) I 
I 
I 

I 

I I i 
I 

NUMBER OF C O P I E S  
Furnish tho l o l l o r t n g  monvfactuurot '~  1 J T Y P E  O F  O A T A  NUMBER O f  COPIES 

dam in quantities indicated:  W / g i d s l  A ~ p r o r r l  Colrified (C ONTl HUE 0 )  W / B i d s \  A p g i o r s l  C e r * i h * - - '  

3. Weight ot equipment b 
I 6 4. Installation tnqtructionr - 

b 

- 
I. Performance curves or t a l e s  indicat- 

and brake HP ?or specified CondltIOrlS. 

tng actual fan weed,  outlet velocity. 

1 - 
j + O  I 5. AMCA sound ratinps I 



UNION CARBIDE CORPORATION 
NLCLEAR 31VISIGN 
0 A 4  woca. : f f i M t i s i z  in10 

DATA SHEET 

Ul PrJ EN T P4U M O  L R S  

Drawing MSE-13614-A - 

A X I A L  F L O W  FAN 

@.01CCT a r t *  S r . , i T  sc ,  

Envi  ronmental L a b o r a t o r y  0'5-id-1 3614-.= 

' Monel CONSTR. (Contl-  Shaft natertrl 
MOTOR - EJutomcnt Nwnm ' -  -- 

C-409 Buildinq 0Gl? CF 

. REVISIONS 

REV.  I A P P R Q V  r L  ! O A T C  , 

I I '  
I I 

PLANT I U I L O ~ n C  **EPA*CO 8 Y  T m + s  3 . ( < Z T  J 4  
I 

PGOP 1 C-409 1 M. W .  I h n e n  : T . S .  Sec 
C A 7 C  

I 
I *pCRov*L 

H.0. an c.s.3. 

I 

I t e m  t 
S E LEC T I0 N : hlanul ac cur cr Hartzell 

I I 

I . / b  n 01 seoorrw 
Volts .  phase. Hz 208/1/€ 

I I 
c .WAR US : f a n  snarl 5e AMCA rated ma tested. Fan unit shall be both rtaticaily and dynamically 3alanccd. 

Sr ze 
TOTAL QUANTITY REQUIRED 

Enclosur c TE  'Z 
Yes 2 each Adjustable Sase reaurred 

Static messwe. In. w.G. I * I 5  
kwica-S~0~1y ,  Gnaust. ett .  1 E  xhaus t  
Flowing medium 1 A i r  fumes 

Full load R PM 1750 
N W  design letter t 

NE.W Frame No. * 
Tcmoerarurc a t  inlet " f  I 10 

Outlet velocity, FPM ma., 
Bitom. press at inlet," t iz ,  I z9*92 

' k e l  t ORIVE-  Tysc 
HP rating 1 .o 

Rotor elamtar, In. i 16 ACCESSORIES- S5canlicc inlet !no duct! - 
Brake HP m r x ,  i * / 5  Outlet cone - 
AhlCA kran#cmcnt No, ' -  

Oiatzewr of b m C  fan, In, 1 'b 
fl- Hortr, 01 Vcrt. mounting v e r t  

Oia. 01 c a ~ ~ e c t c n s  a w .  la. I ( 0  

Belt guue (external) Yes 
Tunnel belt enclosure Yes 
Ink t screen 
Access door >osrtiOn - 

- 
Motot location looking in air- 
f low 4irac:ion ' rnoufited t a  
Base for- Floor, Wall or Ccl l rnz  ! fan 

NO tor Weatherproof mofor cavcr - 
' ?rca:3crproof dr lve  caver - 

Soring !yPe vrbratian base sized 

8euings: Roller ar Ball? ( A l l  
bearings shall be self-aligniag 
txtcfnal grease lube type. Roller 
kwrngs sh l l  be taperlocx 
spherical type) 

COATING - !Oascribtl A I I I n te rna  I surTac2s sn  

a s s e m l y ,  a l l  b o l t s  s n a ~  
oe  monei 

Ball  be r e s i n  coated a f t e r  



NUCLEAR DIVISION 
U I C  rtoct ~ E M M C ~ E  m i o  

DATA SHEET * 

R E V I S I O N S  

a t v .  *PPI?OV*L i OATL 

I 
I 

I I I 

I .  

, 
O A T *  S r C L T  NO. a 5 4  

OV 0 I C 4 G t  

pc( OACC T 

Environmental Laboratory 1 DS-M-13614-F 
J C-409 8ui 1 ding 

P u n r  e u t u  I mi P q v A m a  BY r n i s  S H C C ~  ~ 4 n ~  ;C 

PGOP C-409 M. W .  Ihnen .S. Sect. 6 
rrrnovrL / O A t t  . .  . . .  

f 
ncauisi+ioM MO. IP"" ;p ' ;F  or i1;;;uo I+ 

I LOUlPMCNT M U M O C R S  1 

SELECTION -Manufacturn Hartzel Item F J I 
Draw i nq MSE- 1361 4-A 

Model bl -32NH4 
Size 32 4 

TOTAL QUANTITY REQUIRED Z each I 1 I 

I 
A d l o w ,  CFM 10,000 I I 

Static pressure." W.C. I 0  1 
R P M ,  max 1160 I 1 
Brake HP, Max . a2 I I I 

Typa ol wheel I Cast  A l u m .  A i r  f o i l  I I 
h4atrrcrl of conrtructioc\ Q l v .  S t .  I I I 
Finish Galv. I 

Root 01 Wall cnorntint Roof I 

Electrical tym f nduc t I I 

1 
FAN SPECIF CATIONS & P€RFORMANCE 

1 

MOTOR SPECIFICATIONS I 
1 Encforwe 

Outy ratin8 
8tar t n gs 
Lubrication 
Frame N u m r  

Volts, pnasc, Hz 
. Rated HP 

TEA0 I I 
I Continuous - 1 .IS S.F. 

0al1 t I 

External qrease 1 ube I 
I I 

'1 .O 1 
208/3/60 I 1 

- 

J 

r 

-~ 4 
ACCESSORIES- I 

Di rec t  drive 
Fixed - 
Ad 1 us tat! lc - 

I 
1 I 
t I 

8ac kbr a t t d amoef 
Inlet grille 
Be It guard 

Yes I I I 

I n l e t  screen! I I 
0 I * I  

-~ 

I Yes Galv. S t .  Wind Eland 

1 1 
I 

I t I 
~~ 

1 
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TECHN I CAL SPEC I F 1 CATIONS 

8 

SECTION NO. 

SECTION 3 

SECTION 4 

4.100 
4.620 
4 .623  
4.710 

4.730 
4.860 

m -* 

SECTION 5 

5*\00 
5.101 
5.107 - 
5.111 
5.117 
5.119 
5.124 
5.128 
5.136 
5.210 
5 . 2 1 1  
5.21’8 
5.310 
5.410 
5 . 5 7 0  
5.610 

SECTION 6 

SECTION 7 

SECTION 8 

SECTION 9 

SECTION 10 - 
SECTION 11 

71.430 - 

Not  Requ i r ed  

ARCHITECTURAL 

Specialty -Work: Demo1 i t i o n  
Hollow Metal Door and Frame 
Roll-Up Door 
Fabr i ca t ion  and Erect ion o f  S t r u c t u r a l  Steel 
and M I  scel laneous Metal 
Fabr i ca t fon  and Erection of Steel Decking 
Laboratory Furni shi ngs 
Appendix A 

P IP ING 

Piping I n s t a l l a t i o n  - General Sectfon 
Steam ( S )  & Steam Condensate (SC) 
Distilled Water (OW) 
Drafn P i p i n  (0) 

Oxygen. 
Hot and Cold San i t a ry  Water (HSW & CSW) 
Waste Solu t ion  (US) 
Dry Compressed Air (CA) 
T h e m l  I n s u l a t i o n  f o r  Piping and E q u i p m e n t  
T h e m l  I n s u l a t i o n  - Calcium S i l i c a t e  
Thermal I n s u l a t i o n  - Elastomeric - Pipe 
Cleaning and Conditioning o f  Piping Systems 
Test ing  and Inspect ion o f  Piping Systems 
I d e n t i f i c a t i o n  of Pipe and Valves 
Valve Index and Acceptance Manufacturers 

Nitrogen (N 4 

* 

Not Requi red 

ELECTRICAL 

Electrical CQnstructfon 

Not Requi red  

Not Required 

Not Required 

PA I NTING 

:. .. 

PAGE NO. 

4-1 

4-1 
4-2 
4-4 
4-7 

4-1 2 
4-14 
4-1 7 

5-1 

5-1 

5-10 
5-12 
5-13 
5-15 
5-16 
5-18 
5-27 
5 - 2 3  
5-24 
5-26 
5-27 
5-31 
5-34 
5- 37  

5-8 

7-1 . 

7-1 

11-1 

Pa in t ing  11-1 



SECTION 4 - ARCHITECTURAL 

4.100 - SPECIALTY WORK: OEMOLITION 

1. GENERAL 

The work to be performed under this section o f  the specifications con- 
s i s t s  o f  completing the demoliton as required by the design'drawings and 
as specified herein. The work consists o f  removing an abandoned spray 
booth. 
package . Drawings detailing the work are Included i n  the subcontract 

2.  ' ~ A L V A G E  MATERIALS 
Salvageable materials, not otherwise Indicated for reuse shall be t rans-  - 
ported and stored in the salvage area as specified in the SPECIAL CON- 
0 ITIONS. 

3 .  WASTE MATERIALS 

Waste, debris, and/or other spoil material shall be disposed o f  as speci- 
f ied i n  the SPECIAL CONDITIONS. 

.. 
1 

. 
. I  

.. 4 . .  

4-7 



4.620 

SECTION 4 - ARCHITECTURAL 

4.620 - HOLLOtl METAL DOOR AND FRAME 

,-- 

1. 

2. 

3 .  

A.  

8. 

C. 

GENERAL 

This specification covers fu rn f shhg ,  fabrication,' shop painting, and 
erection o f  hollow metal door and frame. 

SHOP DRAWINGS 

Shop drawings shall be submitted f o r  approval I n  accordance w i t h  SPECIAL 
CONDITIONS paragraph: SU8CONTRACTOR'S SUBMITTALS. 

The Subcontractor shall  submit completed and checked shop drawings f o r  
approval. The approval of shop drawings will be f o r  door and frame 
types, slzes, styles ,  astragals,  hardware reinforclng, and- swing only, 
and shall no t  relieve the Subcontractor of the responsibility of  error, 
omissions, o r  the accuracy o f  his own dfmensions. 

. 

... 

MATERIALS 

Steel Frame 

Frame shall be formed from cold-rolled,.l6 gage steel .  
knocked-down mitered corners and shall have reinforcements w i t h  in tegra l  
tabs. 

Hollow Metal Door 

Door shal l  be flush, heavy duty, 18 gage 1 3/44'' thick w i t h  urethane core. 
Door shall be mortised and reinforced f o r  a l l  hardware and related door 
accessories indicated on the drawings and as specified herein. 
shal l  be thoroughly cleaned, pretreated w i t h  a bonderizing o r  phospha- 
t i z i n g  treatment t o  provide a strong bond between metal and p a i n t  and 
shop pr imed w i t h  a r u s t - i n h i b i t i n g  metal primer paint standard wi th  the 
manufacturer. 

Hardware 

Frame shall be 

See drawings f o r  slze  and location o f  door frame. 

Ooor 

r- 

Hardware shall consist o f  1 1 /2  pairs o f  ball bearing hinges; a heavy 
duty antipanic device w i t h  provision fo r  a mgrtlse cylfnder; as manu- 
factured by Medico Security Lock, Inc., P. 0. Box 1075, Salem, Virginia 
24153; a hold-open type closer, and an aluminum threshold. 

4-2 



4.620 

4. INSTALUT I ON 

Frame - A. 

Steel frame shall be plumbed, leveled, and rigidly secured i n  place by 
c l i p s  and/or bolts t o  f i t  design drawings. 

000 f - 8. 

Door and hardware shall be fnstal led'as indicated on the drawings. 
shall f f t  the frame square and true t o  3/32" a t  jambs and head and 1/8" 
a t  bottom and threshold. 

Door 

C. . General 
C" 

Door shall be protected from damage a f t e r  installation. 
occur, door, frame, o r  accessories shall be replaced. 
clean and shall operate properly I n  a l l  functions a t  the f i n a l  inspect ion.  

I f  damage does 
Ooor shall be 

5. PAINTING 

Door and hardware shall be f i n i s h  painted as spec i f ied  i n  Section 
11.430 - PAINTING. . 

I 
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SECTION 4 - ARCHITECTURAL 

4.623 - ROLL-UP DOOR 

1. 

2. 

3. 

A. 

8. 

GENERAL 

This spec i f i ca t ion  covers furnishing, f ab r i ca t fon ,  shop painting, and 
erection of the door. 

SHOP DRAWINGS 

S h o p  drawings shall be submitted f o r  approval i n  accordance w i t h  SPECIAL 
CONDITIONS paragraph: SUBCONTRACTOR'S SUBMITTALS. 

The Subcontractor shall submft completed and checked shop drawings for 
approval, The approval of shop drawings will be-for the door i n  general 
and shal l  not relieve the Subcontractor of the responsibllity o f  error,  
omissions, o r  the accuracy of his own dimensions. 
drawfngs shall be installation procedures, general maintenance instruc- 
t f o n s ,  and. parts manuals. 

Included w i t h  the shop  

MATERIALS 
General 

Roll-up steel door shall be standard steel type constructio'n w i t h  weath- 
er- t ight  features. Door shall be as manufactured by any o f  the following 
o r  Contractor. approved equal : 

"Extr-Tite," Kinnear Corporation, Columbus, Ohio 43216 
"Weatherlock," "Weatherguard," Wal t e r  Bal four  & Company, 

"Model A-1090," 3. C. Wilson Corpora t ion ,  Norfolk,  

"Air-Bar," North American Ooorb Company, Inc., Lindenhurst, 

Brooklyn, New York 11222 

Vtrginia 23501 

New York 11757 
.-' . -. . . I .  . .  - . 

Door 

Door shal l  be manual operated , sp r ing  counterbal anced overhead coi 1 i ng 
type,  and shall be designed for use on the type of openings indicated on 
the drawfngs. Ooor shall be complete w i t h  a l l  guides, hardware, fas-  
tecers ,  operating rnechanfsms, and accessories. Guides a t  jambs s h a l l  be 

' s e t  back  a sufficient distance t o  provide a clear opening when door i s  i n  
the open position. 

- 
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C. Curtain 

Curtain shall be formed of interlocking galvanized steel s l a t s  o f  No, 20 
gage minimum thickness. Slats  shall  be the manufacturer's standard. The  
cu r t a in  shall be designed t o  r e s i s t  a wind pressure o f  20 l b s  per square 
f o o t  w i t h o u t  damage. The curtain shall ro l l  u p  on a drum supported a t  
the head o f  the opening on brackets and be balanced by helical springs. 

0.. Endlack and Windlocks 

The ends of each s l a t  shall have malleable i ron  endlocks of  the manufac- 
turer's standard design. The door shall have windlocks o f  manufacturer's 
standard design a t  the ends o f  each s l a t ,  
tain from leaving the guide ds a ' r e su l t  o f  deflection from wind pressure 
or other forces. 

Windlocks shall prevent cur-  

E.  Bottom Rail 

The curtain shall have a rolled-steel bottom bar consisting o f  two angles 
o f  equal weight, one on each side, fastened t o  t h e  bottom o f  the curtain 
and shall have a compressibje and replaceable rubber, neoprene, o r  vinyl 
weather seal attached t o  the bottom r a i l ,  

F. Gu i des 

The guides  shall consist  o f  steel  shapes no t  less  than 2 l /2" deep and 
not  less than 3/16" thick and shall  fonn a channel pocket o f  suff icient  - 
depth to  retain the curtain i n  place under the wind pressure specified. 
Provisions for  removal o f  the  door  shall be included i n  the design. 
Guides shall be securely attached to a d j o i n i n g  construction w i t h  3/8" 
diameter bolts spaced near each end and not  over 24" a p a r t .  Door s h a l l  
have guides weatherstripped. 

G .  Roller S h a f t  

The rol ler  shaft  shall be constructed of steel pipe o r  comnercial welded 
steel t u b i n g  o f  proper diameter and thickness fo r  the size of  the cur-  
tain,  Deflection shall not exceed 0.03" per f o o t  of  span. Ends o f  
ro l le r  shall be closed w i t h  cast  i r o n  plugs, machined t o  f i t  the pipe. 
An oil-tempered, hel ical ,  counter-balancing steel spring, capable o f  
producing suff icient  torque instal led w i t h i n  the rol ler .  S p r i n g  shall be 
eas i l y  adjustable. 

H .  Brackets . 
.. ... 

Brackets shall be fabricated of  heavy c a s t  iron or s t ee l ,  designed t o  
close the ends o f  ro l l e r  shaf t  h o u s i n g  and t o  form a supporting ring f o r  
hood. 
cated ball bearing, shielded, o r  sealed. 

The bracket hubs or. shaft  plugs shall be equipped w i t h  prelubri- 

4-5 



3 . 5 2 3  

I .  Hood - 

J. 

4. 

A .  

8. 

C. 

5 .  

6. 

Hood shall be constructed o f  Steel not  l ighter  than No. 24 gage, formed 
t o  f i t  the contour of end brackets and reinforced w i t h  steel rods,  or 
rolled beads a t  t o p  and bottom edges. 
a t  the l in te l .  

Gears 

A weather baffle shall be provided 

- 
Gears shall be of the best grade gray iron, cast  fron teeth machine 
molded from machine cut patterns. 

FINISH 

Galvanizing 

Curtain and bottom ra i l  shall be hot  dipped galvanized w f t h  a zfnc coat-  
i ng  not less than 1.25 oz total per square foot of f t a t  metal, coa t ing  
class 1.25 i n  accordance with  ASfM AS2S-81. Hood shall have either class 
1.25  galvanizing as descrfbed above or be fabricated f rom electrolytic 
zinc-coated sheets conforming t o  ASTM A591-81, a t  Subcontractor's o p t l o n .  

Pre t rea men ts 

All zinc coated surfaces shall be given a phosphate coating prior t o  
applications o f  p r h e  pa in t .  

Shop Applfed Prfme Palnt 

All ferrous surfaces including galvanized curtafn, hood, and s la ts  but 
excluding wearing surfaces shall be'given one shop applied prime coat of 
the manufacturer's standard primer. Primer shall n o t  contain l e a d .  
Nongalvanited surfaces shall be wire brushed t o  bare metal p r i o r  t o  
primer appl ication. 

INSTALLATION 

Door shall be installed i n  accordance 'with approved shop drawings and 
manufacturer's data. Anchors and inserts f o r  brackets, tracks, hardware, 
and other accessorles shall be 1ocated.accuptely. Upon corn letion, door 
shall be weather-tight and shall be lubrlcated and adjusted '  ! o operate 
freely . 
PAINTING 

Door shall be. f f n i s h  painted'&3pecified i n  S e c t i o n  11.430 - PAINTING. 

. 
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SECTION 4 - ARCHITECTURAL 

4.71 0 - FA8RICATION AND ERECTION OF STRUCTURAL STEEL 
AND MISCELWNEOUS METAL 

1. GENERAL 

This specfffcation covers furnishing, fabricating, shop pa in t ing ,  and 
erection o f  structural steel and miscel laneous metal. 

2 .  COOES AND STANDARDS 

Codes and standards which are called f o r  o r  referred t o  herein are hereby 
made a part of these speciffcations t o  the extent indicated by the refer-  
ence thereto. 

A. Amerfcan Ins t i tu t e  o f  Steel Construction ( A I S C L  

"Speciffcation f o r  the Desfgn, Fabrication, and Erection o f  Structural 
Steel for  8ui ldings,"  E f g h t h  E d i t i o n  

"Code o f  Standard Practice f o r  Steel Bullding and 8ridges," E i g h t h  
Edi t f o n  

6. American Society f o r  Testing and Materials ( A S M )  

A36-81 a Speclficatfon f o r  Structural Steel 
* .  

A325-83 Specfficatlon f o r  High  S t r e n g t h  801 ts 
f o r  Structural Steel Jo in ts ,  Including 
Suitable Nuts and P la in  Hardened 'dashers 

AI 67-82 Specification f o r  Stainless and Heat- 
Resistlng Chromium-Nickel Steel P l a t e ,  
Sheet,, and S t r i p  

$ 

C. American Welding Society (AWS) 

AWS 01.1-80 Structura l  Welding Code - Steel 

AWS Chapter 65 . 
Welding Handbook 

Austeni t i c  Chrorniurn.-Nickel 
Stainless Steel 

Steel Structures P a i n t i n q  ~ o u n h  

SSPC-PA 1-82 * Shop, Field, and Maintenance P a i n t i n g  

D. 

SSPC-SP 3-82 Power Tool Cleaning 

E. Occupational Safety and Health Act (OSHA) 

Standard 191 0.23 
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3 .  

A .  

8,. 

C. 

0. 

E. 

F. 

MATERIALS 
f Structural Steel 

Structural steel shapes, bars, and plates shall conform t o  ASfM A36-81a. 

. Checkered Plate 

Checkered plate shall be 1/4" thick standard raised checkered pattern. 

Bar  Grating 

Bar grat fng  shall be 1 1/2" x 3/16" hot-rolled carbon s tee l ,  welded. 
Openlngs between bars shall be 1" w i t h  cross bars spaced 4" on center. 
Bearing bars shall r u n  the length o f  the g r a t i n g .  

We 1 df ng E l  ectrodes 

Normal arc weldlng electrodes and submerged arc weldlng electrodes and 
g r a n u l a r  flux for  welding of weldable steel shall be In accordance w i t h  
AWS D1.l-80. 

001 ts - 
All h i g h  tensi le  bolts, nuts,  and washers shall be fn accordance w i t h  
ASTM A325-83. 

Stainless Steel * 

1 )  General 

All stainless steel .shall  conform t o  ASm A167-82. 
new. 
w i t h o u t  prior approval o f  the Construction Engineer. 

Material sha l l  be 
Substitutions of materials, sizes, or shapes shall n o t  be made 

* 

2 )  Stainless Steel 

Al l  s tainless  steel shall be type 304C., 

3)  We1 d i  nq El ectrodes . ... . ~ .- 
Weldfng electrodes shall  be the type speciffed for  type 304L stainless 
s teel  by AWS Chapter 65 o f  Welding Handbook. 

G. Ladder Safety Swinq Gates 
.. . 

Safety swing gates shall meet OSHA Standard 1910.23: 
inward and close automatically af ter  each passage. 
entire ladder  opening. 

Gate shall  open 
Gate shall guard the 

, 

. 
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4 .  CESIGN 

A .  General 

i 

* All designing and detailing by the fabricator shal ' i  be i n  accordance w i t h  
the A I S C  "Specifications f o r  the Oesign, Fabrication, and Erection o f  
Structural Steel f o r  Buildings," AWS 01.1-80, and ASTM A36-8la. 

6. Connect i ons 

1)  Design and detail a i l  parts o f  a l l  connections f o r  maximum strength of  
members compatible w i t h  their sections, lengths, and the types o f  stress  
t o  whtch they are subject. 
or connections are shown on the design drawings, the fabricator shall be 
governed accordingly. 

However; where loadings, reactions, stresses, 

2 )  shop connections shall be welded. The fabricator shall submit  his  weld- 
fng standards f o r  approval i n  accordance w l  t h  SPECIAL CONDITIONS para- 
graph:  SUBCONTRACTOR'S SUBMITTALS, 

3 )  Field'connections shall be made by welding o r  b o l t i n g  I n  accordance w i t h  
the design drawings. 

5. FABRICATION 

A. General 

1 )  Except as modlfted herefn, a11 structural steel shall be fabricated in 
accordance w i t h  the AISC "Speclffcatfon f o r  the Design, Fabrication, and 
Erection o f  Structural Steel f o r  Build~ngs." 

2 )  Structures shall be shop fabricated so as t o  form assemblies o f  the 
largest  practicable sfzes  economically suitable for  t r a n s p o r t a t i o n ,  and 
p c s s l b l e  t o  be handled and erected. 

6 .  B o l t i n g  
3 

H i g h  strength bolts  shall be tightened to a b o l t  tension not less  t h a n  
the proof load given i n  the ASTM Specification for the b o l t .  
shal l  be done wtth properly calibrated wrenches or by turn-of-nut method. 

T i g h t e n i n g  
. 

C.  Welded Constructfon Structural Steel 

Weldfng o f  structural steel 'work shall be done by the electr ic  arc pro-  
cess i n  accordance wfth AWS 01.1-80. 
tion o f  qualfficatfon period shall be i n  accordance w i t h  the requirements 
o f  th i s  code. Certification shall be furnished by the Subcont rac to r  when 
requested by the Construction Engineer. 

Qualification o f  welders and d u r a-  

.. a ' .  

0. Welded Construction Stainless Steel 

Welding o f  stainless steel shall be I n  s t r i c t  accordance w i t h  AWS Chapter 
65. Welding shall be by one or more o f  the Am Welding processes covered 
i n  AUS Chapter 65. 
t i o n  sha l l  be i n  accordance with the requirements o f  AWS 01.1-80. Certi-  
f ica t ion  shall be furnished by the Subcontractor when requested by the 
Construction Engineer. 

Qualification o f  welders and d u r a t i o n  o f  qualifica- 
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6. SHOP FINISH 

A. General 

Except as otherwise indicated o r  speciffed, a17 structural s tee l ,  m i s c e l -  
laneous metal , and collateral material provided under this section sha l l  
be shop painted. Shop .painting system shall consist o f  surface prepara- 
t i o n ,  pretreatment where speciffed, and shop application o f  prime pa in t .  
Contact surfaces t o  be welded shall not  be coated w i t h i n  3" o f  the weld, 
prfor t o  welding. All operations required for  shop painting shall be i n  
accordance SSPC-PA 1-82 and Section 11.430 o f  th is  speciffcation. 

8. Shop Primer 

7. 

1 ) Surface preparation o f  structural steel and miscellaneous metal f o r  
. nomal painting shall be i n  accordance w i t h  SSPC-SP 3-82. 

2 )  All  cleaned surfaces shall be prfmed, before deterioration o f  cleaned 
surface has taken place, w i t h  one shop coat of P i t t s b u r g h  No. 6-204 zfnc 
chromate o r  approved equal. 

MARKING AND SHIPPING 

All structural steel shall be promfnently pa in t  marked f o r  identification 
i n  assembly w i t h  piece marks applied r i g h t  side up on the end correspond- 
i n g  t o  the 7eft end o f  the members shown i n  horizontal o r  inclined posi- 
t ion ,  and a t  the lower end of the members In a vertfcal position. The 
markfngs shall be placed f n  protected areas, such as the web o f  beams, t o  . 
avoid their obliteration. All metal shall be properly protected and so 
loaded as  t o  prevent damage i n  transit. 

8. ERECTION 

* A.  General 

Unless otherwise specified herefn, erection of structural steel s h a l l  
conform w i th  the applicable sections of the AISC "Specification f o r  the 
Design, Fabricatlon, and Erection of Structural Steel fo r  Buildfngs," and 
the AISC "Code o f  Standard Practice for  Steel Buildings and 8ridges." 

E a 8. Ternporary Brad ne 
Temporary bracfng shall be used whenever necessary t o  support a l l  loads 
t o  which the structure may be subjected, including equipment and opera- 
t i o n  thereof, and pfles of materials. 
place as  long as may be required,for safety. 

Such bracing shall be lef t  i n  
. .  

. 
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C. F i e l d  Connections 

F f e l d  connections shall be made by welding or bolting i n  accordance wi th  
the shop drawings and Paragraph 5 = FABRICATION o f  t h i s  s p e c i f i c a t i o n .  

9. REJECTION 
A l l  work or parts thereof and materla1s enter ing therein,  indicat ing 
irremediable or i n ju r ious  defects, improper fabr icat ion,  excessive 
repairs, o r  t h a t  i s  not  i n  accordancewith the requirements o f  th is  
spec i f i ca t ion  shall be subJect t o  re jec t ion .  

10. FIELD PAINTING 

Structura l  steel and miscellaneous metals shall be f i e ld  painted where 
required in accordance w i th  Section 71 -430 - PAINTING. 

. 

4 
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SECTION 4 - ARCHITECTURAL 

_- 

4,730 - FABRICATION AND ERECTION OF STEEL DECKING 

1. GENERAL . *  

This specification covers furnishing, fabricatfng, and erectfon o f  steel 
dec kf ng . e -  

2. CODES AND STANDARDS 

Codes and standards which are called for  or referred t o  herein a re  hereby 
made a part o f  these specificattons t o  the extent fndfcated by the refer- 
ence thereto. 

A.  Steel Oeck Instftute (SDI) 

"Design Manual f o r  Composite Decks, Form Decks, and Roof Decks" 

6, herfcan Society f o r  Testing and Materials (ASTM) 

A446-76 Specification for Steel Sheet, 'Zinc- 
Coated ( G a h n i t e d )  by the Hot-Dipped 
Pmcess , Structural (Physfcal ) Qua1 i ty 

A525-81 

3. MATERIALS 

A,  Steel Decking 

- Speci f i cat1 on fo r  General Requi rernen ts 
f o r  Steel Sheet, Zinc-Coated (Galvan- 
ired) by the Hot-Dip Process 

. 

Steel decking shall be 1 1/2" x 6 " ,  Wheeling narrow r i b  decking, Type 
A18, as manufactured by Wheeling Corrugating Company, Wheel Ing, Nest 
Virginia, o r  approved equal. Basic steel shall conform t o  ASTM A446-76, 
Grade A f o r  galvanlred steel having a minimum yield strength of  33,000 
psi. Decking shall be finished w i t h  a galvanized coating conforming t o  
ASTM A525-81 Class G 90. 

l a 8-  Sheet Metal C7osures and Flashfne 

Sheet metal closures and flashings shall be fabricated f r o m  ga lvan ized  
sheets conforming t o  ASTM A446-76, Grade A .  
or as shown on the drawings. 
A525-81, Class G 90. 

Gage thickness shall be 16 
Galvanized finish s h a l l  conform t o  ASTM 

. 

, 
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C. 

4.  

A .  

0 .  

C .  

5 ,  

6. 

Fasteners 

Sheet metal screws f o r  attaching 18 gage metal deck a t  l a p s  and t o  struc- 
tural members shall  be No. 14 cadmium plated s tee l ,  hex head, gimlet 
p o i n t ,  self-tapping variety with cupped, glavanized o r  stainless steel 
washers b i t h  integral neoprene gaskets. All other screws and fasteners 
shall be galvanized steel unless otherwise indicated, and shall be size 
and type as indicated on the design drawings.  

FABRICATION AND ERECTION 

General 

All decking shall be fabricated and erected i n  accordance w i t h  the  S D I  
"0esign Manual for Composlte DecksI Form Decks, and Roof Decks;" the 
design drawings; and as specified herein. 
extend the fu l l  h e i g h t  o f  the enclosure. 

Where possible, sheets sha l l .  

Erection 

The deckfig shall be erected f n  accordance w i t h  the shop drawings. 
sheet shall be placed on the supporting steel  framework and adjusted t o  
f inal  posftfon .before being permanently fastened. Deckfng shall be 
attached to supports ustng clips and screws as detailed on the shop 
drawings. Side laps  shall be fastened together a t  mtdspan using screws, 

Each 

Caul ki nu 

A l l  j o in t s  and seams shall be caulked w i t h  General f l e c t r i c  No. 1300 
Silicone compound o r  approved equal t o  make the walls a'ir t i g h t .  N O  
deviation f r o m  this  erection procedure shall be accepted w i t h o u t  prior 
approval of  the Construction Engineer. 

. REJECTION 

A l l  work o r  parts thereof and materials entering therein i n d i c a t i n g  

pairs ,  o r  that  i s  not  i n  accordance w i t h ' t h e  requirements of  t h i s  speci- 
f icat ion shall be subject t o  rejection, 

. irremediable o r  injurious defect, improper fabrication, excessive re- 

PA I NTING 

Galvanized steel  decking shall not be painted. 

.. .a. . c  

. 
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SEGTION 4 - ARCHITECTURAl 
4.860 9 LABORATORY FURNISHINGS 

1. 

2.  

3.  

A. 

8. 

GENERAL 

This specification covers the fu rn i sh ing  and fnstalling o f  a l l  labora tory  
equipment and accessorfes and related work as shown on the drawings and 
as specified herein. 

SHOP DRAWINGS 

Shop drawings shall be submitted for  approval i n  accordance w f t h  SPECIAL 
CONDITIONS Paragraph: SUBCONTRACTOR ' S  SUBMITTALS. 

The Subcontractor shall submit completed and checked shop drawings f o r  
approval. The approval of  the shop drawings will be fo r  laboratory 
equipment, accessories, work tops ,  de ta i l s ,  and assemblies and shall n o t  
re1 feve the Subcontractor of the respond b i  1 1  t y  f o r  errors , omissions # or 
accuracy o f  his details.  

MATERIALS 

General 

All laboratory equipment shall  be manufactured by Kewanee Scientific 
Equipment Corp., o r  approved equal. 

The Subcontractor shall provide the following: 

L 

1)  

2 )  
3 )  

4 )  

5 )  

All labora tory  equipment as shown on APPENOIX A - LASOWTORY EQUIP-  
MENT SCHEDULE and accessories ,' trim parts # such as scribes, f i  1 l e r  
panels, base mouldings, and corner c l i p s .  
Adequate supportfng devices required for  complete i n s t a l l a t i o n .  
All hardware required f o r  installation such as screws, nuts and 
bolts, c l i p s ,  anchors, shims, inserts,  etc. 
Black plastlc moulding, 4" h i g h ,  shalt be installed around a l l  
exposed cabt net bases. 
A11 drawers shalt  be equipped with 2 l / 2 "  x I l /8"  (car?site) 
aluminum label holders. 

taboratory Equipment. 

A17 laboratory equipment shall.- be assembled i n  accordance with the shop 
drawings and engineering standards f o r  maximum s tabi l l ty  and strength, 
while a l l o w i n g  maximum compatibility w i t h f n  a l l  cabfnet configurations. 

. 
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C. Work Top 

Work t o p  shall be UKemresin" as manufactured by Kewaunee Scient lf jc  
Equipment  Corporatfon, o r  approved equal. 

The "Kemresln" work t o p  shall be made from modified epoxy resins espe- 
c i a l l y  designed fo r  laboratory countemork surfaces. Tops shall be 1'' 
t h i c k  and a l l  exposed edges and vertical corners shall be radiused 1 /4" .  
Top shall be moulded i n  one section. Rear cube shall be 4 "  high. 

Sink - 0. 

S i n k  shall be 16 gage, 304-L stainless steel a s  s p e c i f i e d  and shall be 
mechanically fastened. 

' . m - t  

E l  Fixtures 

All equipment shal l  be furnished complete w i t h  faucets, drains and t a i l  
pieces, and u t i l i t y  and e lec t r ic  outlets as shown on'the design drawing 
o r  as shown on APPENDIX A - UBORATORY EQUIPMENT SCHEDULE. 

F. End F i l l e r  

End filler shall be furnished as shown on the design drawings o r  as shown 
on APPENDIX A - LABORATORY EQUIPMENT SCHEDULE.. 

G. Color Selection 

Color for a l l  base u n i t  shells, drawer bodjes, and trim parts shall be 
"Kern-Ponent" standard color number 20, sand tan. 

Accent color used on drawer fronts,  doors ,  and t o p  f r o n t  panels shall be 
"Ka--Ponent" standard color number 22, b u r n t  orange. 

4 .  INSTALLAT I ON 

A.  Geceral 

All laboratory equfpmnt shall be protected f r o m  soiling and damage 
d u r i n g  handling and instal lat ion.  Laboratory equipment shall be in-  
stalled i n  s t r i c t  accordance w i t h  the shop drawings and as specified 
herein.  

8. Pos i tlonina 

Labcra tory  equipment shall  be iosdtioned plumb, level true, and straight 
w i t 5  no distortions. 
using concealed shims. 

Laboratory equipment shall be shirruned as required 
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C .  Adjustments 

Laboratory equipment and hardware sha l l  be adjusted so t h a t  a l l  doors and 
drawers operate smoothly without warp o r  bind,  
shal l  be lubricated with appmprfa tc  lubr icat ion.  

All operating hardware 

0. Cleaninq 

All laboratory equipment and accessor fes  shal l  be thoroughly cleaned and 
polished upon completion o f  the in s t a l l a t f on .  

5. AREA HOUSEKEEPING 
The area shall  be thoroughly cleaned o f  a l l  trash, debr is ,  and other 
refuse a f t e r  completion o f  the work. 
from the work areas i n  accordance wi th  the SPECIAL CONDITIONS, 

All such materials shal l  be removed 

I 

. .  .. ... 
r. 

. 

.. -. 
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LIQUID CHEMICAL LABORATORY, C-409 
.- 

APPENDIX A 

Laboratory Equipment Schedule 

CATALOG ITEM 
NO. DESCRIPTION OF EQUIPMENT SIZE QUANTITY MOOEL ?lo. 
l a .  Sink Base Unit 48"L x 35 3/4"H x 22"W 1 ea. KG.2008 

b.  S t a i n l e s s  Steel 
Tub S i n k  28"L x 16"W x 12"H 1 ea.  1089 

C. S i i k  Service F i t t l n g s :  
1) Hot and cold water 

mfxing faucet -00 

2) Distilled water 
gooseneck 0.- 

3)  Eye wash, hand-held 
table-top mounted, 
Speakman Safety 

1 ea. T-318 

1 ea .  T-368 

1 ea .  SE-921 Equi p n t  Company 0- 0 

4)  Stainless steel 
crumb cup strainer 1 1/2" Outlet 

5 )  Trap and'sink o u t l e t .  
assemly ,  polypropylene 

2a.  ' Sase U n i t  

b. Air f i t t i n g  

7 ea .  995 

7 1 /2" 1 ea. 464 

48"L x 35 3/4"H x 22"W 2 ea. KD-2378 

1 ea, T- 260 

I 1 ea. T-260 c .  Nitrogen gas f i t t l n g  -=o . 

3 .  Work Top 

4.  Peg Board 

5 .  Wall Storage Case 

6 .  End Fi l ter  Panel 

145"L x 31"W x 1"T 1 ea. --- 
20"L x 29"H x 3/4"T 1 ea K7-1901 

48"L x 30"H x l6"W K'A-1628 2 ea ,  

1 ea.  KL-323-ia 
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SECTION 5 - PIPING 
5.100 - PIPING INSTALLATION - GENERAL SECTION 

1. GENERAL 

This specification out1 ines the materials o f  construction, fabrication, 
and installation requirements necessary for installing piping systems. 
The specification is composed of a general section supplemented by sub- 
sections . 

JJqless otherwise noted on the drawings, materials shall be provided as 
ipecified i n  each sectjon of this speciflcatlon. All v a l v e s  shall be as 
specified and each shall be individually tagged and identified with i t s  . 
respective I D  number. 

2 .  CODES AN0 STANDARDS 

Codes, specifications, and standards referred to by number or title shall 
form a part o f  thls specffication to the extent required by the reference 
thereto I 

A. American Society f o r  Testing and Materials (ASTM) 

A53-82 Specification for Pipe, Steel, 8lack and 
Hot-Dipped, Zinc-Coated Welded and 

. Seamless 

A 1  05-82 

A1 06-82 

A1 81 -81 

- A 1 8 2 4 2  

A l  97-79 

A262-81 

Specification f o r  Forgings, Carbon Steel 
for Piping Components 

Specffication for Seamless Carbon Steel 
Pipe for High-Temperature Service 

Specification for Forgings, Carbon Steel  
for General-Purpose Piping 

Specification f o r  Forged or Rolled 
Alloy-Steel Pipe Flanges, Forged F i t -  
tings, and Valves and Parts f o r  High- 
Temperature Service 

. . . Specification for Cupola Malleable I r o n  
. c  .. .*. 

Practices for Detecting Suscepti  b i  1 i ty 
to Intergranular Attack in Austeni tic 

a Stainless Steels 

Specification f o r  Seamless and Welded 
Austenitic Stainless Steel Tubing for 
General Service 
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A307-83 

A 3 1  2-82 

A403-82 

832-76 

861 -82 

868-80 

CS33~80 

01 785-83 

02000-80 

02467-76 

F I  04-83 

S p e c f f i c a t f o n  f o r  Carbon Steel External IY 
Thread& Standard Fasteners 

S p e c i f f c a t i o n  for Seamless and Melded 
A u s t e n f t i c  S ta in less  Steel Pipe 

S p e c i f i c a t i o n  for Wmught Austeni t i c  
S ta fn less  Stee l  Pipfng .Fittings 

S p e c i f i c a t t o n  f o r  Solder Metal 

S p e c i f f c a t i o n  for Steam or Va'lve Bronze 
Castings 

S p e c i f i c a t i o n  f o r  Seamless Copper T u b e ,  
B r i g h t  Annealed- . 
S p e c t f i c a t i o n  'for Seamless Copper Tube 

Spec i f i ca t i on  for Seamless Copper Water 
Tube 

S p e c i f f c a t i o n  for Calclum S i l l c a t e  Block 
and P ipe  T h e m 1  I nsu la t i on  

(PVC)Plastic Pipe Schedules 40, 80 and 
120 

. S p e c i f i c a t t o n  for Po lyv iny l  Chlor ide . 

C l a s s i f i c a t i o n  System f o r  Rubber Products 
i n  Automotfve Appl icat ions 

S p e c i f i c a t i o n  f o r  Socket-Type Polyvinyl 
Chloride ( P V C )  Plastic  Pipe Fitt ings,  
Schedule 40 

C l a s s i - f i c a t i o n  System f o r  Nonmetal1 i c  
Gasket M a t e r i a l s  

>*.. 8. American Nat iona l  Standard I n s t i t u t e  (ANS.1) 

A1 3.1-81 Scheme f o r  the. I d e n t i f i c a t i o n  o f  P ip ing 
systems 

82.1-68 . . Wpe Threads (Except Dryseal) Speci f fca-  
... ' a ' . .  t ions ,  Dimensions, and Gaging for Taper 

. '  and S t r a i g h t  Pipe Threads Including 
Cer ta in  Specia l  Appl icat ions 

81 6.3-77 Mal leable Imn Threaded Fi t t f r rgs Class 
150 and 300 
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s.100 

Pipe Flanges and Flanged Fittings 

C. 

0. 

E. 

3 .  

A. 

81 6.5-81 

81 6.9-78 

81 6.11 -80 

81 6.14-77 

81 6.22-80 

B3i I -80 

831.3-80 

Fac tory-Made Wrought S tee1 8u t twei d i ng 
Fittings 

Forged Steel Fittings, Socket-Wetding 
and Thmaded 

F e r m u s  Pipe Plugs, Bushings, and 
Locknuts with Pipe Threads 

Wrought Copper and Copper A7 1 oy Sol der 
Joint Pressure Fittings 

Power Piping . 

Chemfcal Plant and Petroleum Refinery 
Piping 

Amerfcan Weldfnq Society (AWS) 

AS.1-81 

Dl 0.9-80 
. 

Specification for Covered Carbon Steel 
Arc Weldfng Electrodes 

Speciffcation for Qualificatfons o f  
Welding Procedures and Welders for 
Pipfng and Tubing 

American Society of Mechanical Engineers ( A S K )  

5 o i h r  and Pressure Vessel Code, Section I X ,  1983 

P i p e  fabrication Institute 

S t a n c a r d  ES3 

F A 6 K U T I O N  AND INSTALLATION 

General 

P i p i n g  materlals including valves and fittings furnished by the Subcon- 
trac'cor shall be new and shall be delivered to the site in a clean and 
p r o b a t e d  conditionl End seals of pipe, valves, and flange covers shall 
be Xintained in place and shall be removed only as necessary for clean- 
ing, fabrication, erection, or f o r  inspection. Care shall be exercised 
in z:s handling and storage of a1.l piping materials and prefabricated 
pip'?," so that contamination' by moisture, grease, d i r t ,  or injurious 
f o r e i y  matter shall not  occur. 

P f p i q  specified on the driwings shall follow the rout ing shown on the 
drzwhgs .  
L?e --wings and to suit field conditions and shall be carefully worked 
i n -  place without forcing or springing. 

The pipe shall be cut accurately to measurements specified on 



5 .  IUO 

The interior o r  exterior Surfaces of a11 p i p i n g  shall be kept clean a t  
a11 times. Plpe shall be free of ffns and burrs and shall be cleaned i n  
accordance w i t h  cleaning procedures specified i n  Sectfon 5.310. 

Flanges, unions, and valves shall be Installed as specified and shall be 
located f o r  easy accessiblli ty a f t e r  erectfon. 

' - 

Valves shall be 
sure described. 
assembled prior 
and reassemble. 

8. C u t t i n q  

Pipe and t u b i n g  

properly packed and made leak proof under the tes t  pres- 
Valves t o  be soldered, brazed, o r  welded shall be d i s -  

t o  heating. Allow valves t o  cool, clean i f  necessary, 

shall be c u t  accurately t o  measurements a s  s p e c i f i e d  on 
the drawings and to suit f ield conditions. . 
te rs ,  o r  other methods approved by the Contractor shall be used. Al l  
cuts shall be reamed t o  remove burrs. Any objectfonable defects shalT be 
removed by machining, chfppfng, o r  gr ind ing .  

Approved tube or.pipe cut- 

C.  Bending 

Changes o f  directton should'be made by bending wherever possible In 
steel , aluminum, copper, alloy pipe, or t u b e  unless specifically dis- 
allowed i n  subsectfons o f  th4s speciffcation. - 

8ending r a d i l  shall- fn no case be less than the minimum radti recommended 
i n  the "Pipe Pabrfcation Instltute Standard ES3." 

0. Joining Methods 

The following methods shall be used as applicable t o  the individual sub- 
. sec t ions  o f  th is  specification: 

1 )  Threading 

T h r e a d i n g  of pipe shall be done preferably a f t e r  any bending, f o rg i ng ,  or 
h e a t  t r e a t i n g  operations. 
threads  shall be protected d u r i n g  such operations. Threads shall conform 
t o  ANSX 62.1. PIpe dope shall be applied. t o  the male threads only .  When 
th r ead ing  chemically-cleaned pipe, use the trichloroethane (methyl chlo- 
roform) i n h l b i t e d ,  as the cutt ing f l u i d .  

Where th read ing  must  be performed f i r s t ,  

Teflon ribbon, when used as  thread dope, shall not be appl ied t o  the 
f i r s t  two threads o f  pipe. - 

:. . 5 . D  * 

2 )  Weldinq 

a )  General 

All welding 
shall be i n  s t r i c t  compliance w i t h  ASME Boiler and Pressure Vessel 
Code, Section I X  and AWS 010.9. 
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5.100 

. .- 
All welds are subject t o  inspection by the Contractor. 
tractor reserves the r i g h t  t o  accept, re jec t ,  or demand removal o f  
welds which are i n  violation o r  believed t o  be i n  v i o l a t i o n  o f  these 
specifications. Welders performing welds found t o  be unsound shall 
be subject t o  appropriate retest provisions o f  the ASME Boiler Code 
o r  other applicable standards, 

The Con- 

Socket weld j o i n t s  shall be assembled so that space between the end 
of t h e  pipe and the bottom o f  the socket is  no less t h g n  1/16" o r  
mre than 1/8". 

Welded branch connections t o  headers shall be made by the use o f  
welded out let  f i t t ings,  such as reducing tees,  weldolets, s o c k o l e t s ,  
and 'threadolets as shown on the drawings i n  compliance w i t h  ANSI  

- -  831.1 Paragraph 127.4.8. 

b. Weldfng Rods and Electrodes 

All bundles, boxes, o r  kegs i n  which rods and electrodes are d e l i -  
vered shal l  be legibly marked with the followjng information: '  

Classi ffcation 
Trade Oesignation 
Manufacturer's Name 
Standard Size and Length 
Heat Nunber 

A l l  weldfng rods shall be identffied with at least  one i m p r i n t  per 
rod showing the AWS classif icatfon number i n  accordance w i t h  AWS 
. z S . l ( l S ) .  
:t marked or stamped w i t h  p o s i t i v e  identification a t  intervals o f  
- 3 t  more t h a n  18". 
s3a l l  include the classif icat ion number of the welding rod and the 
zyade designatlon o f  the manufacturer; 

In a d d i t i o n ,  welding rods 1/8" and over  i n  diameter shall 

Such marks shall be c l e a r l y  distinguishable and 

' A d i n g  rods and electrodes sha l l  be stored, handled,  and i d e n t i f i e d  
2: a l l  times t o  assure the use of  the proper welding rod i n  a weld-  
x g  process, 

c. Zmbon Steel P f p f n g  

3 e  following welding procedures shall apply  t o  a l l  services: 

=3r vee  butt welds on pipe and f i t t l n g s  1 1 / 2 "  and smaller and 
fillet welds on socket weld- f i t t i n g s  3/8" and smaller, use oxyacety- 
-=ne welding o f  steel pipe' or gas tungsten-arc welding of carbon 
szeel materials welding procedures. 

3 r  vee b u t t  welds on.pipe and f i t t f n g s  2" and larger, fillet A d s  
an socket weld f i t t i n g s  3/4" and larger,  and f i l l e t  welds on a l l  
s j z e s  o f  slip-on flanges, weldolets, sockolets, and threadolets use 
s3ielded metal-arc welding o f  carbon steel materials, shielded 
metal-arc welding o f  steel w i t h  combination 6010 and low hydrogen 
S e c t m d e s  o r  gas tungsten-ax Meldlng o f  carbon steel materials 
e l d i n g  procedures. A minimum o f  two passes shall be used on a l l  
.;"7let welds. 
s c k e t  weld f i t t f n g s .  

A 1/8" electrode must be used for a l l  passes on 3/4" 
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c.  Stainless Steel Pioina 

For a l l  s tainless  s teel  p i p i n g  welding use welding procedures for arc* 
welding o f  chromium nickel s tainless  steel materials. 
metal type ER-308L . Use f i l l e r  

3)  Flanging 

. Where flanges mate with c a s t  iron flanged f i t t i n g s ,  valves, or equipment, 
they shall be provided w i t h  f l a t  faces and f u l l  face gaskets. 
f u l l  face gaskets between c a s t  iron flanges. 
shall be used between steel  flanges equipped with raised serrated faces. 

Provfde 
Flat r ing  type gaskets 

Flanges shall be made up w i t h  meeting face i n  a plane t h a t  i s  exac t l y  
perpendicular t o  the ax is  of the pipe. Upon erection, f langes shall be 
so positioned I n  rotation that  the b o l t  holes shall straddle'the vertical 
flange centerline. A l l  gaskets shal l  be evenly centered between the 
flange faces w i t h  r l n g  gaskets engaging fu l ly  upon ralsed face flanges. 
The meeting flanges shall mate f lush and true and the bolts shall be 
tightened uniformly t o  draw the flanges evenly and f i rmly upon the 
gasket. All bolt threads shall  be coated w i t h  Crane h i g h  temperature 
compound p r i o r  t o  Installation. When made up, the bolts shall extend 
t h r o u g h  nuts by a t  l eas t  one f u l l  thread. 

E. Hangers and Anchors 

I n  genera?, the locatfon and design of p l p e  hangers will be shown on the 
drawings. In some cases for pipe 2" and smaller, hangers may not be 
shown. The Subcontractor shall then provide suitable hangers selected 
f rom o r  patterned af ter  those shown on the drawfngs. 

The location and design o f  anchors shall be as shown on the d r a w i n g s .  
The location and spacing of .  hangers shall be such t h a t  t he  p i p i n g  i s  held 

shalt not  exceed maximum spans as follows: 

. 
- i n  position w i t h o u t  swaying, vibrating, o r  sagging excessively. Spacing 

Tubi n q  
S ize  Span - 

P i p i n g  
b Soan - SIre - 

When supporting p i p e  which' i s  subject t o  thermal expanslon, hanger rods 
shall be se t  a t  slfght angle so that when pipe expands the rods wil l  be 
plumb. 



4,  MATERIAL SERVICE LISTING AND SPECIFICATIONS 

Service symbol and materfal section numbers as listed hereinafter conform 
to service designations as shown on the drawings: 

Condi t lons  
Maximum Maxfmwn Materlal 

Symbol ‘Service PSIG . O F  Section Remarks 

S Steam 6 C.S. screwed & 
SC Steam condensate 150 . 480 . 101 b u t t  welded 

* D u  b kc Ofstflled water 150 400 107 S.S. screwed & 
b u t t  weld , *  

0 Oral n .-0- 160 111 PVC & socket 

N Nitrogen 125 150 117 C.S. socketweld 

0 Oxygen 150 250 119 C.S.  socketweld 

W Cold water 12s 130 124 Copper soldered 

& copper brazed 

. iS screwed (Sanitary) 

Hy Hot water 12s 130 124 Copper soldered 
( S a d  tary) & screwed 

S.S. b u t t  weld ‘6 Waste solut ion , 1 so 150 128 

CA Compressed A i r  150 200 7 36 C.S. socketweld 
-& copper brazed 
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SECTION 5 - PIPING 

1. 

2. 

A. 

8. 

5.101 - STEAM ( S )  & STEAM CONDENSATE (SC) 

5 .  IOi 

SERVICE RATING (Low Pressure) 

Pressure Range: 
Maximum Temperature: 480°F 

0 to 150 psig 

MATERIALS AND EQUIPMENT 

The material list o f  this speclfication is comprehensive in nature. It 
1s  not intended that all materials lfsted wfll necessarily be required, 
but those requiredefor the work shall be selected f rom this listing 
unless otherwise Indicated on the drawings. 

Codes and Standards 

Where details of fabrication are not shown on the drawings or specl f ied 
herein, fabrication shall be I n  accordance w i t h  the applicable fabrica- 
t i on  requirements o f  ANSI 831.1. 

Materials 

Item * 

Pipe 
- 

Fittings 

Unions 

P1 ugs 

Valve Stem 
Packf ng 

Sfze . 

( Inc t . )  

to 1 112' 

t o  1 112'' 

to 2" 

. 

Specificatians 

Stee l  , seamless Schedule 40, ASTM A106 
Grade 0 

Steel 
2, screwed ends, ANSI 816.1 1 
3000 I b  rating on couplings, half- 
coup1 i ngs , reducers, and caps 

2000 l b ,  ASTM A105 or A181 Grade 
EXCEPT use 

Steel,:3000 lbs, ASTM A105 or A181 Grade 
2, with 'integral steel seats and screwed 
ends, dimensions per manufacturer's 
standard. .* ' 

A1 1 Steel sol id type, square head screwed, 
ANSI 816.14 

. .  
A1 1 .I' '".Johns-Manvi I 1 e NO. C-14 . .  

(for repacking only) 

. 



5.107 

I t e m  
Size 
(IncI.) Speci f i ca t l  ons 

3.  

4 .  

5 .  

6. 

7. 

a. 

~~ 

Dope 

S tra i ners 

Threads: Crane high temperature  thread 

Gaskets: Graphite and oil 
cornpo u nd 

Cast s t e e l ,  screwed, Y-pattern, 600 I b  @ 
800°F, Lesl  i e  7200, o r  A n s t r o n g  BXSC 
Series 

c. Valves . 

See Section 5.610 f o r  addltional descriptlon. 

Size . Contractor's 
Service (Incl.) V No. 

Gate 1/2" t o  2" - V-6177 

Check 1/2" v-210 

Globe 112" V-1132 

PIPXNG FABRXCATION AND INSTAUATION 

All steam and condensate plplng shall be pitched down 1/4" per 10' in the 
direct ion o f  f l o w  unless otherwise indicated on the drawings. 

C t LU ? N G 

. Cleaning sha l l  be as specified i n  Section 5.3'10. 

E S T I Y G  AND INSPECTION 

Test ing  and inspection shall be as specified i n  Sect ion 5.410. 
# 

IXSULATION ( T h e m 1  ) 

Insu'latfon o f  steam and condensate lines shall be as specified i n  Sections 
5-270, 5.211, and 5.212. 

IENTIFICATION OF PIPING AND COLOR COO€ 

Icentiffcatfon of pfping and.color .. .'. code shall be as specified i n  Sec t ion  
5 . f l C .  

y".< , K I N  G 

Prinz-lng shall be as spec i f ied  i n  Section 11.430. 
4 
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1. 

2. 

A .  

8. 

- -- . -  

5.107 - DISTILLED WATER (DW) 

SERVICE RATING 

Maximum pressure: 150 psfg 
Maximum temperature: 400°F 

MATERIALS AND EQUIPKNT 

T h e  material llst o f  this specificatfon is comprehensive in nature.. It 
'is not intended that all materials lfsted will necessarily be required, 
but those required for the work shall be selected f r o m  this lfsting 
unless otherwise shown on the drawings. 

Codes and Standards 

SECTION 5 - PIPING 

. . 
Where details of fabrication are not shown on the drawings 'or speci f ied 
i n  this specification, fabrication shall be fn accordance w i t h  the appli- 
cable requirements o f  ANSI 831.3, "Code for Pressure Piping, Petroleum 
Ref i ne ry P i p i ng . " 
Ma terf a1 s 

A l l  stafnless steel material shall have a m a x h m  carbon content o f  
0.030% ladle analysls and shall be capable of passing the Huey Nitric 
A d d  Test (ASW A262) with a maximum average corrosion rate-of 0.0020" 
penetration per month. 

Size 
I tern (Incl.) Specifications - 
Pipe to 1" Stainless steel , Type 304L, Schedule 

10s welded , ASTM A31 2 

F i t t i n g s  to 1" Stainless steel Schedule IOS, ASTM 
A4-03, Grade WP-304L, butt weld ends, 
ANSI 816.9 

.-a - 
Un i ons 'to 1" Use flanges 

Stainless steel , Type 304L, corrosion 
weight, slip-on, ASTI4 A182, drilling and 

Flanges to 1" 

- . . .  0.0. to match ANSI 816.5, K O #  standard 

'. Teflon, ribbon thread sealant, Pemacel 
:. ' .. - .' 

Dope 
or Scotch brand 

Valve Stem 
Pack1 ng A1 1 Teflon, Chevron type 
(for repacking only) 

Valve Bonnet 
Gaskets 
( f o r  replacement) 

Tef 1 on 
5-1 0 
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. 

3 .  

C. Valves 

See Section 5.610 for additional description. . 

Sire Contractor's 
Service (Incl . ) v. No. 

Bal l 1/41' to 241 V-67 94 

PIPING FABRICATION AND INSTALLATION 

Pipfng fabrication and installation shall be as specified i n  Section 
5.700. 

4. , CLEANING 

Cleaning shal l  be as specified i n  Section 5.310. 

5. TESTING AND INSPECTION 

Testfng and inspection shall be as specified in Section*5.410, Class 8 
f o r  df s t f  11 ed water. 

6. IDENTIFICATION OF PIPING AND COLOR CODE 

I d e n t l f i c a t i o n  of pfping and color code shall be as specified in Section 
5.510. 



SECTION 5 - PIPING 
5 .111  

-- 

5.111 - ORAIN PIPING (0) 

1. GENERAL 

All drafn piping from laboratory sinks and service fixtures shall be PVC 
pipe. Installation of drainage piping shall be as shown on design draw- 

.ings. Where details o f  fabrication are not shown on drawings or specified 
in this section o r  other sections o f  this speciffcatfon, fabrfcatlon and 
lnstallatlon shall be i n  accordance with Natfonal Plumbing Codes. 

2 .  MATERIALS 

3 .  

Item 

Pipe 
- .  

Fittings 

Gaskets 

Sol vent cement 

Drum traps 

C u p  s inks  

CLEAN I NG 

Size 
(Incl .) 

to 4" . 

to 4" 

A1 1 

A1 1 

1 1/2" 

A1 1 

S p e d  f icati ons 

Polyvinyl chloride, ASTM 01785, Type I ,  
Grade 1 , Schedule 80, normal impact 

Polyvhyl chloride, ASl?4 02467, socket 
type, Schedule 80 (plpe and fittings 
shall be purchased fmta same manufac- 

. turer) 

Tef I on 
- - 

As supplied by manufacturer of pipe and 
ff ttings 

PVC or polyethylene, Hamil ton Industries 
34L23S 

PVC o r  polyethylene, Hami 1 ton 34L143 
wi th strainer 

Prior to erection, the inside o f  all pipe and fittings shall be cleaned o f  
all dirt and foreign materials. Af te r  installation, all drain piptng shall 
be cleaned free o f  foreign deposl ts. 

. .  
4 .  TEST AN0 INSPECTION 

T e s t  and inspection shall be a> specified in Section 5.410. 
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SECTION 5 = PIPING 

5.117 - NITROGEN (N) * 

1. SERVICE RATING 

5 . 1 7 7  

Pressure range: 
Temperature range: - 2 O O F  t o  150'F 

0 pstg  to 125 psig 

2. MATERIALS AND EQUIPMENT 

The material Ifst o f  this  specfficatlm i s  comprehensive i n  nature. 
no t  Intended that a l l  materials l i s t e d  will necessarily be required, b u t  
those requfred for. the work shall be selected from this l i s t ing  unless 
otherwise shown on the drawings. 

I t  i s  

A.  Codes and Standards 

Where deta i l s  o f  fabrication are not shown on the drawings or specif ied i n  
th is  speclfication, fabr icat ion shall be In accordance with the appl  lcable 
f a b r i c a t t o n  requtrements o f  ANSI 831.3, "Code f o r  Pressure Piping, Pet ro-  
leum Refinery Pipfng." 

8. Materials 
* Sfze 

Item (Incl .)  Spec i f f ca ti ons - 
Pipe+ t o  1/2"' Steel , welded, Schedule 40 ASTM A53, 

Grade 8 

+ F i t t i n g s '  t o  I /?" Steel , 3000 l b ,  ASTM A105 o r  A181 , Grade 
2 ,  socket weld ends, ANSI 816.11 

L'r, f ons t o  1/2" Use flanges 

F7 anges to l/2* Steel','ASTM A705 or A181, Grade I , 750 
l b ,  s l ip  on or welding neck, ANSI 8 1 6 . 5  

Gaskets A1 t Compressed asbestos,  1/16" thick, r i n g  
type, AS73 F104, Grade P 1 1 6 7 A ,  Sepco 
Corp. No. 200 

kits 2nd * All. , Steel , heavy hex or square head machine 
F i t s  * r * - . . C  bolts,  wi th  semifinished heavy hex nuts ,  

ASTM A307, Grade 8 

%%ere threaded connections are required, Schedule 80 pipe shall be used. 
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Sfze 
I tern ( Incl . ) 
Valve Stem 1/16" t o  
Pack? ng 3/16" round Garlock Company 1178 
( f o r  
repacking 1/4" and 
only) up square Garlock Company 233 

S pet t f f cat i ons - 

Dope Red Glyptal or letharge and glycertne 

C. Valves 

See Section 5.610 for addit tonal  description. 

Size Contractor' s 
Service (Incl.) v No. 
G1 obe 1/4" t o  2" V-6409 

3 .  PIPING FABRICATION AN0 INSTALLATION 

Piping fabrication and fnstallation shall be as speciffed in Section 
5.100. 

4. CLEANING 

Cleaning shall'be as speciffed in Section 5.310, 

5.  TESTING AND INSPECTION 

Testing and inspection shall be as speciffed in Sectfan 5.410, Class A .  

IDENTIFICATION OF PIPING AND COLOR CODE 6. 

I d e n t i f i c a t i o n  of piping and c o l o r  code shall be as specified i n  Section 
5.510. 

7 .  PAINTING 
. ;'a 

Painting shall be as specified in Section 11.430. 

. .  . .  .. *'. ., 
. .  
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5.119 

SECTION 5 - PIPING 

5.119 - OXYGEN 

I .  

2 .  

3.  

4. 

5 .  

6. 

SERVICE RATING 

Pressure range: 0 p s i g  t o  150 ps ig  
Temperature range: - 2 O O F  t o  250°F 

MATE R I AL S 

I t em. 

PI pe 
- 

.Size 
(Incl.) 

t o  1 l /2"  

Pipe Fittings t o  1 1/2" 

CLEANING 

S p e d  f i c a t  ions 

Steel, seamless, Schedule 40, ASTM A106, 
Grade 6 

Steel , 3000 1 b, ASTM A105 o r  A181, Grade 
2, socket weld ends, ANSI 616.11 

Cleaning shall be as specified i n  Section 5.310. . 

TESTING AND INSPECTION 

Tes t ing  and inspection shall be as specif ied i n  Sect ion 5.410, 

IDENTIFICATION OF P I P I N G  

I d e n t i f i c a t i o n  o f  pfp ing  and color code shal l  be as s p e c i f i e d  i n  Section 
5.510: 

PAINTING 

Paint ing  shall be as specified i n  Section l i . 430 .  
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5 . 7 2 4  

SECTION 5 - PIPING 
5.124 - HOT AND COLD SANITARY MTER (HSW & CSW) 

1. SERVICE RATING 

Maxfmum pressure: 125 psl 
Maximum temperature: 140°F 

2. MATERIALS AND EQUIPMENT 

The material llst o f  this specfficatfon 1s comprehensive f n  nature. It i s  
not  intended that a l l  materials will necessarily be r e q u h d ,  b u t  those 
requi red for the work shall be selected from this l is t ing unless otherwise 
shown on the drawings. . 

A. Codes and Standards 

Where detai ls  o f  fabrtcation are not shown on the drawings o r  specified i n  
this or other specffkations, fabrication shall be i n  accordance w i t h  the 
appifcable fabrication requirements Of ANSI A40.8, "National Plumbing 
Code. '* 

' 

8. Materials 
8 

SIze 
- I: tern (Incl.) Speciffcatfons 

Pipe t o  2" Copper, seamless water tube, hard drawn , 
ASTM 888, Type L i n  20' straight lengths 

Fi  t t f n g s  t o  2" 

Unions+ tQ 2" 

Wrought copper solder j o i n t ,  ASTM 875,  
i n  accordance w i t h  ANSI B16.22 

Wmughf copper, solder j o i n t ,  ANSI 
816.22 

Dope Teflon tape 

Valve Ste in  
Packing 
( for  
repack1 ng 
only)  

Copper 
'I So 1 der" 
J o i n t s  

1/16' t o  +dM . 
3/16' round Garlock Company 1178 

114" and 
up square Garlock Company 233 . .  

.*. ** ' . :S i lver  Braze Handy and Hanon Braze 
'Techntque (722 Ag, 28% Cu) RTSN per 
UCN-W-703 

When connecting copper t o  s'teel use d fe lec t r i c  unions with nonmetal 1 i c  
gasket suitable - f o r  connecting dfssimilar metals t o  prevent corrosion. 
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C. 

0. 

E. 

5 . 1 2 4  

3.  

4.  

5 .  

6. 

7. 

a. 

Va 1 ves 

See Section 5.610 for add i t iona l  description. 

Size Con tr 3c t o  r ' s 
Service (1ncL )  V No. 

Gate 1/4" t o  2" V-6134 

Backflow Preventer 

Backflow preventer s h a l l  be 1 1/2" N.P.S. w i t h  valves, 8eeco Aergap Mode7 
FRP-11. 00 NOT SUBSTITUTE. -- 
Safe'ty Shower Assembly 

Safety shower assembly shall have 8" head, stay-open ball valve w i t h  p u l l  
chains, rings, and interconnecting f i t t ings ,  Speakman No. SE-226, o r  
approved equal 

PIPING FA8RICATION AND INSTALLATION 
Adequate provisions shall be made t o  prevent water harmer, rat t l ing of the 
p t p e ,  chattering o f  valves and faucets, and other objectionable noises i n  
the system. 
provided a t  the t o p  o f  a l l  risers, at the end o f  al l  branches, and a t  
Individual fixtures where necessary, 
submerged sanitary water supply to a fixture, tank, o r  other equipment, a 
vacuum breaker shall be installed i n  the supply llne a t  an elevation above 
t h e  c v e r f l o w  line o f  the f i x t u r e .  Valves s h a l l  be installed i n  a l l  branches 
a t  the take-off f rom the main, a t  a l l  r isers  b e f o r e  a l l  connections t o  
equipment, and as shown on the drawings. All other details o f  f a b r i c a t i o n  
and installation shall be as specified i n  Section 5.100. 

F u l l  size a i r  chambers, 2 '  t o  3' vertical length, shall be 

Whenever It is necessary t o  have a 

CLEANING 

Cleaning o f  sanitary water systems shall be,as specified i n  Sect ion 5.310. 

TESTING AND INSPECTION 

Testing and fnspectlon shall be as specified i n  Section 5.410. 

INSULATION (Thermal ) 

Insulation shall be as specified. in ,Section 5.218. 

IDENTIFICATION OF PIPING AkID C O l O R  C.OOE 
. c  . .. <.. 

Identificatton o f  piping and.color code shall be as specified i n  Section 
c c ~ n  
J I J I U .  

PAINTING 

P a i n t i n g  shall be as speclfied i n  Sectim X.430. 
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, SECTION 5 - PIPING 
5.128 - WASTE SOLUTION (WS) 

1 .  SERVICE RUING 

Maxi'rnum pressure: 150 psi 
Maximum temperature: 32°F t o  150°F 

2 .  MATERIALS AND EQUIPMENT 

The material l i s t  of this specification i s  comprehensive i n  nature. I t  f s  
not intended that a l l  materials wil1 necessarily be required, b u t  those 
required f o r  the work shall be selected f rom this l is t ing unless otherwise 
shown on the drawings. 

See SPECIAL CONDITIONS APPENOIX I f  for contractor-furnished material 
applicable t o  the section. 

A .  Codes and Standards 

Where details of fabrication are not shown on the drawtngs or specffled I n  
this o r  other specifications, fabrication shall be i n  accordance with the 
applicable fabricationequirements o f  ANSI 831.3. 

6. Materials * 

All stainless steel pfpe and f f t t ings  shall be s o l u t f o n  annealed, have a 
maximum c a r b o n  content of 0.030% ladle  analysis, and shall be capable o f  
passlng the Huey n i t r ic  acid t e s t  (ASTM A262) with a maximum average cor- 
rosion rate o f  0.0020" penetration per month. 

. 
Size - Item (Incl . ) Speci ficatf ons 

Pipe 1/2" t o  4" Stafnless steel, type 304, Schedule 10, 
. welded; ASTM A312 (modified maximum 

carbon content o f  0.034,) 

Fittings 1/2* t o  4" Stafnless steel ,  type 304L, Schedule 70, 
ASTM A403, Grade WP 304L9 b u t t  weld 
ends, per ANSI.816.9 

Unions 

F1 anges 

Use flanges A1 1 

1/2" t o  4" .: ";:Stainless steel ,  type 304L, corrosion 
weigh t  weldfng neck or s l f p  on (bored 
f o r  Schedule 10 p i p e ) ,  ASTM A182; 
d r i l l i n g  and 00 t o  match ANSI 816.5, 150 
l b  standard 

. .  
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5.128 

Item - 
Gaskets 

Dope 

Size 
JIncl . )  Speciff  ca t i ons  

Teflon, 1/8" thick, r i n g  type  

Teflon ribbon thread sealant, Permacel 
or Scotch brand 

Valve Stem 
Packing 1/8" and up Teff on , chevron type 
( f o r  repack1 ng only) 

Valve Bonnet 
Gaskets . Teflon 
(for replacement) * 

Bolts and Nuts 

Liquld Level 
Sight Cages 

Liquld Level 
Switch 

Steel, heavy h e x  or square head machine 
b o l t s  wi th  semifinished heavy hex nuts, 
ASTM A307, Grade 8 

Valve material 316 stafn'less s teel ,  f o r  - 
nitric acid service, high pressure Pyrex 
glass, Teflon gaskets, w i t h  ball check, 
Jacoby-Tarbox s ty le  T/HP 

4 

. Tank - 
Center 

t o  
Center 

40 I' Solution Holding ( 2 )  
So lut fon  Treatment ( 2 )  42" 

Type 316 stainless s t e e l ,  sensor,  stan- 
dard model, Sensall No. 502, National 
Sonics' (lO.fvision o f  Xertex Corp.) 00 NOT 
SUBSTITUTE 

-- 

C. Valves 

S e e  Sect lon 5.610 for .addWonal description. 

Service JIncl.) 
SIze Contractor's 

* . v No. .. C.. , 
% 

P1 ug 1/2" t o  6" V. -6 2 4 5 
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5.128  

Size 
( Incl . ) Serv i ce 

Check 

Swfng 1/v to lo* 

Contractor' s 
V No. 

v-1100 

3. PIPING FABRICATION AN0 INSTALLATION 

Pfping fabrfcation and installation shall be as speciffed in Section 5.100. 

4. CLEANING 

All waste solution p i p i n g  shall be cleaned, ends sealed, and dellvered to 
the construction site by the contractor. . 

5 .  TESTING AND INSPECTION 

Testfng and Inspection shall be as specffied fn Sectfon 5.410. 

IDENTIFICATION OF PIPING AN0 COLOR COO€ 6. 

Ident i f ica t ion  o f  pfping and color code shall be as speciffed i n  Section 
5.510, . .  

I 
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5.136 

SECTION 5 - PIPING 

1.  

2. 

A.  

8. 

C. 

5.136 - DRY COMPR€SSED AIR (CA) 

SERVICE RATIKG 

Maximum pressure: 150 psi 
Maximum temperature: 200°F 

MATERIALS AND EQUIPMENT 

The material l i s t  o f  this  specification i s  comprehensive i n  nature. I t  i s  
not intended that a l l  materials will necessarily be required, b u t  those 
required f o r  the work shall be selected f r o m  th i s  l is t ing unless otherwise 
shown' on the drawings. 

Codes and Standa rds  

Where details o f  fabrication are not  shown on the drawings o r  specified i n  
this o r  o ther  specifications, fabrication shall be i n  acc,ordance with the 
applicable fabrication requirements o f  ANSI 831.3. 

Materials 

Size 
(Incl .)  - I tern S pec i f i ca t  i ons 

Pipe t o  1 112" Steel, seamless, Schedule 40, ASTM A106, 
Grade 8 

F i t t i n g s  t o  1 1/2" Steel, 3000 Ib, ASTM A105 or Al81, grade 
socket weld ends, ANSI 816.11 

P1 ugs A1 1 Steel square head, sol I d  type, screwed, 
per ANSI 616.14 

Strainers 1 112" and Cast s teel ,  125 lb,  Y-pattern, socket 
under weld ends, 40 mesh stainless steel 

screen . 

Valves 

See S e c t i o n  5.610 for  add i t fona l  description. 

Sfze :. ' .Contractor's 
Service JInc1.) V No. 

Gate 1/4" t o  2" . v -1 
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3 .  CLEANING 

Cleaning shall be as spec 

4.  TESTING AN0 INSPECTION 

fled i n  Section 5.310. 

Testing and inspection shall be as speciffed i n  Section 5.410. 

5. IDENTIFKATION OF PIPING . 

c 

Identffication o f  p i p i n g  and color code shall be as speciffed i n  Sect fon 
5.510. 

6. PAINTING 

P a i n t i n g  shall be as speciffed in Sect ion 11.430. 

. .  
.*. , -. * i 0 

. .  

. 
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5.21': 

SECTION 5 - PIPING 

. 5.210 - THERMAL INSULATION FOR PIPING AND EQUIPMENT 

1. 

2 .  

3 .  

5. 

GENERAL 

T h f s  section o f  the specification descrfbes the general requirements 
relating to materials and the applfcatfon of thermal Insulation f o r  
piping. 
following secttons. .Refer to Paragraph 4 - THERMAL INSULATION SCHEDULE 
for Insulation thickness for use In varlous servi-ces. 

Specifications for specific types o f  insulation appear in the 

MATERIALS 
P *  

hsulatfon and accessories shall be as specifled in the following sec- . 
tlons o f  this specification. All insulation 'materfals shall be delivered 
t b  the j o b . f n  their original cartons o r  containers which shall be labeled 
with the manufacturer's name and type of material contained. 
shall be stored i n  such a manner as to remain dry. 

I n s u l a t i o n  

APPL I CAT I ON 

It f s  not intended that all details outlined in thts paragraph shall 
apply to a l l  Insulation on the Job, but shall apply only as required i n  
the individual sections. Additional requirements are also specified in 
the sections. Special detatls when required and not given will be indi- 
cated on the drakings. Manufacturer's instructions shall be followed 
when available with the materfal. 

I n s u l a t i o n  
~ ~~ 

Insulation shall be dry when applied to clean and dry surfaces, 

Application to Pip inq  

Install insulation in single layers o f  up to 3" thickness. 
* 

TXEM INSUUTION SCHEDULE 

All steam l h e s  0 to 150 pslg shall be insulated w i t h  1 1/2"  thick ca l -  
cfum silicate in accordance with Section 5.211. 

All condensate lines shall .be insulated wi$h 1'' thick ca'lcfum silicate u p  
to zn elevation o f  7' above ffoor. 

All hot and cold sanitary water (HSW and CSW) l i n e s  shall be insulated 
with l/2" thick flexible.el.astomer in accordance wi-th Section 5.278. 

PAINTING 

Paintlng shall be as specified in Section 11.430. 
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SECTION 5 - PIPING 
5.211 

/-- 

5.211 - THERMAL INSULATION - CALCIUM SILICATE 

1. GENERAL 
w 

This section o f  the specfffcation describes the materials required and the 
applicatfon o f  calcium sllicate insulation fo r  p i p i n g  operatfng a t  tempera- 
tures of 212°F t o  1200°F. 
sect1 on. 

. 
Sectfon 5.210 i s  an fntegral part  'o f  this 

2 .  MATERIALS 

All materials listed are not necessarily required, 'but'those. required shall 
be selected from this tistfng: 

A.  Insulation 

P ipe  insulation shall be composed of hydrous calcfwn sflfcate blended with  
reinforcing mineral ftbers i n  a suitable proportion, w i t h  or w i t h o u t  tnor- 
ganic filler added, confontng to.ASTM Cs33 and shall  be asbestos free. 

* The fol towlng fnsulatfons are acceptable: dohns-Hanville, "Thermo 12;" 
Owens-Cornlng, "Kay10 IOAF;" Calsilftt  Cotporatfon, "Calsflite AF;" and 
Fiberboard Corporation Pabco Diviston, Cat temp NA." 

6. Accessory Materials 

. I t e m  S p e d  f I c a t f o n s  - 
Wire Stainless steel , type 304, 18 gauge (0.0475") , cold-drawn, 

b r i g h t  anneal ed 

S t r a p s  'Stainless steel, type 304; 3/8" x 0.015" 

Seals Sta in1  ess steel 
Gerrard 

type 304 ,- 3/8" doubl e-pronged ,A. 3 . 

Caulkfng 
Mastic Benjamin Foster 30-45 Foamseal o r  fnsul-Coustfc IC-405 

. (flash p o i n t :  10QOF) 
., :. -. 

Insulating 
Cement Hydraulic setting, Johns-Manville No. 375, or Eagle-Picher 

One-Coat or. Forty-Eight Quick-Set 

. 
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5 . 2 1 1  

- I tm Spec i f i cat  i on s 

Fa b r  i ca t  1 ng 
Cernen t 8enjamh Foster 81-93 o r  Refractory and Insulation Cor- 

poration's Block Stlck 

Lagging 
Adhesive Benjamin Foster 81-42W Las Fas (red strtpe) or Insul- 

Coustic IC-102 Sure-Lag, color - white 

3 .  APPLICATION 

A .  Ptpe 

Install single layer insulation i n  a staggered position. 
(0.0457") s tainless  steel w i r e  t o  secure insulation up t o  11" 0.0. 
3/8" x 0.015" straps fo r  insulatfon more than 11" 0.0. 
straps on 9" centers and not more than 4 1/2" from end jofnts. 
a l l  cracks and small depressions w i t h  lnsulatlng cement. 

Use 18 gauge 

Space wire and 
Use 

P o i n t  UP 

8. F i t t i n g s ,  Flanqes, and Valves 

Insulate w i t h  covers fabricated f rom the same materials and thickness as 
that speciffed f o r  adjacent pfpe. 
ASTM C450. 
two halves. Insulate f i t t ings  and 
valves 2" and smaller w i t h  Insulating cement to  a thickness equal t o  that  
speci f fed f o r  the p i  pe. 

Fabricate the covers i n  accordance w i t h  
Jotn the pieces w i t h  fabricating cement and make the covers i n  
Secure i n  place wtth wfre o r  straps. 

C .  Exceptions 

All flanges and valves shall be insulated w i t h  the proper thickness unless 
btherwise specified on the drawings. 
l a t e d  flanges. 

Terminate the insulation a t  uninsu- 
Do not insulate traps, unions, and control valves. 

0. Sumorts 

Install  welded c l ips  or a clamp r i n g  suppoi t  near the bot tom o f  vertical 
runs i n  excess of  21' on Insulated pipe  4'' and larger. Add another support 
every 2 1 ' .  A flanged j o i n t  i s  considered a. support. -. 

E. Surface Finish 

Cover p ip ing  and f l t t lng ' insula t ion  w i t h  8 oz canvas, adhered, and com- 
pletely sized w i t h  Tagging adhesive applied a t  the r a t e  o f  one g a l l o n  per 
85 square feet. Apply a 40 1b:''rdsfn sized paper under-layment on outside 
o f  p i p i n g  insulation before covering w i t h  canvas. 

5-25 



SECTION 5 - PIPING 

5 . 2 1 8  

/-- 

5.218 - THERMAL INSULATION a ELASTOMERIC - P I P €  

1. GENERAL 

Th is  section o f  the specif icat ion describes the materials required and the 
application of elastomeric flexible insulation f o r  p ip ing  operating at 
temperatures o f  S O O F  to 2 2 O O F .  

2 .  MATERIALS 
w# 

A. I n s u l a t i o n  

Insulation shall be composed of a flexible elastomer simflar . t o  A n s t r o n g  
F/R Armaflex or Owens-Corning 0-C f l e x i b l e  tubing, 1 /2"  thick. 

B. Adhesive 

Adhesive shall be Annstrong 520 or Owens-Corning OC SOO. 

3.  APPLICATION . 
Applicatfon procedures shall be in accordance with manufacturer's instruc- 
t i o n s .  

I 

. .  .. ... 
. #  
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SECTION 5 - PIPING 

5.310 - CLEANING AN0 CONDITIONING OF PIPING SYSTEMS 

1. SCOPE 

This section of the specification describes the cleaning requirements f o r  
pipfng systems l i s ted  in Sectlon 5.100. 

2 .  GENERAL 

A . ,  The Contractor  will furnish the water, nitrogen, and plant or compressed 
oil-free dry air, as required, for cleaning pipe o r  piping systems. 

6. Block control valves in the open position, remove ortfke plates, traps, 
Introduce the and strainers prior to or during the pr'ocess of cleaning. 

flushing medium a t  the remote end o f  the p i p i n g  system. 
upstream side o f  check valves. 
so t ha t  the entire system is flushed. 

Flush f r o m  the 
Alternately open each extremity o f  the line 

C, The fo l lowing piping systems (after chemlcal cleaning) n u s t  be kept abso- 
lutely free o f  o i l ,  grease, dirt, paint, and other foreign materials before 
and after erection: 

Subsection Servfce 

117 Nitrogen 
I19 Oxygen 
136 Dry compressed air . 

Tools f o r  assembling the piping must be degreased. 

3 .  PIPING RECUIRING CHEMICAL CLEANING BEFORE ERECTION 

Pipe, valves, and fittings f o r  the followin'g services shall be chemically 
cleaned: 

Su bsec t i on 

A ,  

.- * 
Service 

107 Distilled water 
117 N l  trogen 
119 Oxygen . 
136 D r y  compressed a l p  

8. The Contractor will furnish all cleaning materials, perform all chemical 
cleaning, and cap or seal off all ends o f  pipe, valves, or fittings a t  no 
cost to the Subcontractor. Piping shall be cleaned in the largest practi- 
cal assemblfes, but dimensions shall not exceed 20' x 4 '  x 4 '  or  contain 
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5.310 

-. more than two f f t t i ngs  and Shall not contain any valves. 
l i f t i n g  lugs ,  mfnfmum 2" hole diameter, t o  each pipe or p i p i n g  assembly t o  
be cleaned by t h e  Contractor. 
anced l i f t .  
of the p i p i n g .  
d i t i o n s  exist:  

Weld two each 

Lugs shall be spaced t o  provide f o r  a bal- 
They shall be removed af ter  cleaning and before installation 

Llfttng 'lugs shall be pmvided when the following con- 

I )  S t r a f g h t  length of pipe 4'' dtameter o r  larger and 6 '  i n  length or 
1 enger 

2) Any assembl o f  ptpe and ffttlngs reqardtess o f  pipe diameter, number 
of. f i t t  + ngs or length. 

C.  The Subcontractor shall n o t i f y  the Contractor a t  least  three working days 
pr loF  t o  furntshing .materials t o  be cleaned. The Subcontractor shall 

' 

provtde a l l  labor to laad, unload, and transport materfals t o  and f r o m  
Bui l d f n g  C-400. The Subcontractor shall pay for  any r e d  eaning required 
because o f  his negllgence i n  handling and storage. 

- 

4 .  PIPING NOT REQUIRING CHEMICAL CLEANING BEFORE ERECTION 

All p i p e ,  valves, and f f t t f n g s  used I n  fabricatfng p i p f n q  systems under 
this classif icat ion for  conveying services other than those 1 is ted  i n  
Paragraph 3 will not requfre chemical clean- However, each component o f  
any plping system under this classffication shall- be Cleaned and inspected 
before erection as fo l lows:  

Inspec t  a l l  pipe, valves, and ffttfngs f o r  physfcal defects; and replace 
broken, chlpped, cracked, or defectjve items wi th  new. 

R a v e  a l l  loose scale, rust, dirt,  mud, and other foreign rnaterlals from 
in ter ior  surfaces by wire-brushing, icrubbing, or flushing wi th  air or 
water. 

Remove excess d i r t ,  rust, grease, and o i l  from exterior surfaces. 

Provide caps or protectfve covers over ends o f  pipe, v a l v e s ,  and f i t t i n g s  
u n t i l  ready t o  fnstal l .  

5 .  PIPING SYSTEMS REQUIRING CLEANING AFTER ERECTION AND TESTING 

A. 8y Ffush inq  wtth I n t t f a l  Test Medfum 

Piping systems conveying the fol lowing services shall be cleaned a f t e r  
e rec t j on  and testing by f l u s h i n g  w i t h  inf t fa l  t e s t  medium for f i v e  minutes: 

. ,  :. . .. 
Su bsect i on Servdces Test  M e d i  urn 

5-101 Steam (0-lSO'psig) Water 
5-1 07 DistiIted iater Water 
5-1 24 Hot  & cold 

s a d  tary water Water 
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5 . m  

8. 8y Purqing 

P i p f n g  systems conveying the following services shall be cleaned after 
erection and testing by purgfng until the specified dew p o h t  i s  reached 
and held f o r  30 minutes: 

Subsection Serv i ce Purqe Gas Dew P o f n t  

117 Nitrogen Nitrogen O°F 
119 Oxygen N i trogen 0°F 
136 Dry compressed air Dry compressed air - 4 O O F  

6. PIPING SYSTEMS NOT REQUIRING CLEANING AFTER ERECTION AND TESTING 

Subsection Service 

I l l  Dra f n 

7. PIPING SYSTEMS -REQUIRING STERILIZATION 

A. The ?ol'lowing piping systems conveying sanltary wa-r shall be sterilized 
after erection and test ing: 

Subsection Servt ce 

'124 Sanitary water (copper tubing) 

8, Prior to a sterilftation, the system shall be f7ushed with sanitary water 
f o r  f i v e  minutes at a velocity o f  at least 2.5' per second. Orafn systm - 
and then s t e r i l i z e .  . 

8. .STERfL!ZATiON MATERIALS AND METHODS 

A .  Materia;s 

Use a l M 3 f e c t i n g  solution which c nt ins a minimum o f  SO pprn o f  chlorine 
Comnerical high-test' hypochlorite, known as HTH, w i th  by weis.-: cf water. 

not less than 65% avaflable chlorine, shall, be used t o  prepare t h i s  solu- 
tion. 

Comercial laundry bleach with a minimum content o f  5.25% available chlor- 
ine may be substftuted for HTH i n  preparing the disinfecting solution i n  
lines 1 I /Zn and smaller, 
gallon of water i n  the system. 

Use one-half pint o f  laundry bleach to each 

. e  :. . .. 
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5.310 

6. Quantities 

The following table may be used as a gulde for  quan t i t i e s  required: 

HYPOCHLORITE TABLE 

Oiameter '12-foot 16- foot 4 O - f O O t  50- foot 
' o f  Pipe Lengths Lengths Lenqths Lengths 

6" and 
smaller 0.5 o r .  0.5 or 0.5 oz 0.5 02 

C. Method .- 
Make a slurry i n  a suitable container using thesproper amount  o f  HTH. Add 
the slurry or laundry bleach, a l i t t l e  a t  a time, t o  the line as i t  i s  
befng f i l led  w l t h  water. A un i fo rm concentration t h r o u g h o u t  the system i s  
required. Let the line stand f u l l  f o r  a t  least 24 hours. A t  the end o f  
this time, the chlorine content of the water shall not be less than 10 ppm. 
Flush the l i n e  u n t l l  the chlorine content o f  the water i s  less than one 
ppm, then connect t o  the existing system. 

0. Alternate Method 

Where sterl t i rfng b the above method ' i s  impractical (such as tfe-ins up t o  
f f r s t  shutoff valve J the followlng alternate method, with the approval o f  
the Contractor, may be used: 

Before erection, thoroughly scrub pipe,  valves, and fitt ings w i t h  a d i s i n-  
f e c t i n g  solution made w i t h  one-half p i n t  o f  laundry bleach t o  a gallon o f  
water .  
before i nstal 1 i ng . Wash thoroughly w i t h  clean sanitary water and do n o t  contaminate 

E. Witness o f  Sterll i z a t i o n  

Sterilfzing shall be performed i n  the presence o f  an authorized represen- 
ta t ive  o f  the Contractor. The Contractor. ki l l  check chlorine content o f  
the water after completion o f  the sterilizing process. 

. .  
. ,  .. ,-. 
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5.410 

SECTION 5 - PIPING 
5.410 - TESTING AND INSPECTION OF P I P I N G  SYSTEMS 

1 .  

2 .  

3 .  

A .  

8. 

C. 

0. 

GENERAL 

T h i s  section o f  the specification covers the testing and inspection o f  
piping systems. 
tools, and services necessary for  testing except f o r  work, materials, 
and/or  equipment t o  be furnished by the Company. 
included: 

The Seller shall furnfsh a17 labor ,  materfals, equipment, 

Two classes o f  tests are 

Class A - Pneumatic t e s t  
Class 8 - Hydrostatic t e s t  

The class o f  tes t  t o  be applled f s  specified I n  the appHcabTe sections. 

DEFINITION FOR MAXIiWM WORKING PRESSURE OF A SYSTEM 

The maximum working pressure o f  a system i s  de f lned  as the predetermined 
value a t  which the pfping system's safety relfeving devices are set t o  
prevent overpressurizing the system. Either the set  pressure of  the re- 
l i e v i n g  devices o r  the maximum operatlng pressure o f  the p l p i n g  system 
shall be specified on the drawings. 

GENERAL TESTING REQUIREMENTS 

General requirements f o r  t e s t s  t o  be performed on installed p i p i n g  systems 
u n d e r  this  specification shall be as follows: 

Blank o f f  o r  replace with  spoo1 pieces items of equipment (e.g., vessels, 
pumps, instruments a controls , safety, and re1 ie f  valves) ra ted  fo r  pres- 
sures below the t e s t  pressure. 
t e s t  on a system, remove tes t  blanks and spool pieces and reconnect pro-  
tec ted  instruments and equipment. 8 

Before performing f i n a l  operating pressure 

Inspect a l l  parts o f  the system for leaks, especially a t  valves, .flanges, - 
welds , threaded connections, and packed jofnts. 
paired and the repalred joints retested. 

. 

All  leaks shall 'be re- 

Check t h a t  safety and relief valves have been inspected and se t  by the 
Company a t  the required set  pressure. 

'Soap s o l u t i o n  o r  soap testing shali be a soapless l a t h e r ,  leak detector 
solution, a s  manufactured by Industrial Col lo ids  & Chemical, Inc., Knox- 
v i  11 e ,  Tennessee, o r  CompanyFapproved equal . 

.. @ 
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9. CUSS 8 ESfING (HYDROSTATIC TEST) 

Class 8 testing consists of hydrostatfcally pressure testfng p l p i n g  systems . 
or fsolated sections of piping systems w i t h  water o r  another  liquid as 
specified i n  Table 1 -  
follows: 

Test pressures and test procedures shall be as  

A .  Test Pressure 

T e s t  pressure shall be 1 . 5  times the maximum working pressure unless other- 
wise specifled on the drawings, but not less than 50 ps lg .  

8. Test Procedures 

With equipment i t e m s  protected i n  accordance with Paragraphs 3 . A .  and 3 . E . ,  
pressurize system t o  t es t  pressure. 
ing  a l l  welds ,  j o i n t s ,  and connecttons f o r  leaks. 
repaired joints .  

Hold pressure while visually inspect: 
Repair leaks and retest  

Drain & s t e m  and a f t e r  instruments and equipment are reconnected, ref i l l  
with servfce  medium and apply maximum operating pressure. Hold pressure 
while visually inspecting these joints and connections for leaks. 
leaks and retest repaired joints.  

Repair 

Table 1 
(Showing Test Media f o r  Pipfng Systems) 

Test  * 

Class A Class 8 Pressure 
Su bsectlon Servi ce f e s  t Test ( p i g )  

. 101 

107 
111 
117 

119 
124 
128 
136 

Steam & 
condensate - 
Distilled water 
Drains 
Nitrogen Dry air  . 

Oxygen Ni torgen 
Sanitary water --- 
Waste solution --- 
Compressed air D r y  air  

o r  nitrogen 

55 
so 

Water 
Water 
(Service test  with water) 

50. 
so 

. . - * . s o  
50 

--- --- 
(Service. t e s t  w i t h  w a t e r )  
Water 
-0- 
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SECTION 5 - PIPING 
5.510 - IDENTIFICATION OF PIPE AND VALVES 

5.510 

t 

7 .  GENERAL 

This section of the specfficatlons outlines details o f  identifying valves 
and exposed p i p i n g  a f te r  erectlon, i n s u l a t i o n ,  and p a i n t i n g  are completed. 
Exposed p i p i n g  i s  deflned as a l l  p i p i n g  whfch i s  visible i n  the open o r  m4y 
be exposed by the removal o f  covers o r  panels destgned t o  provide access 
f o r  inspectton o r  maintenance. 

U L f  

2. . DESCRIPTION OF MARK~RS 

Identlfication markers shall be vinyl cloth having a self-adhesive backing 
t h a t  i s  resistant t o  m l s t u r e ,  o i l s ,  and most solvents and t h a t  will h o l d  
t i g h t  w i t h i n  a temperature range of -40 t o  2 W F .  Label shall' be weather 
and fade res istant  and slmflar t o  those manufactured by W. H. Brady Com- 
pany, M i  1 waukee , H i  sconsl n. 

The labels shall be' o f  specfffed background color upon which 1s printed the 
name o f  the flowing medium w i t h  specified 1etter.color. The direction o f  
f low in each pipe shall be Indicated by any a r m  on a label adjacent t o  
t h e  identification label and o f  the same color as the Identiffcation label 

Where additfonal information I s  requfred, a separate label shall be applie- 
adjacent t o  the servlce Identification label Background color, l e t t e r  
c o l o r ,  and l e t t e r  height shall be the same as service i d e n t i f i c a t i o n .  

a Services l isted below require a d d i t i o n  o f  l f n e  operating pressure i n fo r-  
mation which will conslst o f  individual numeral labels indicating normal 
l i n e  operatfng pressure p l u s  a label containing the letters PSIG: 

.- 

. 

STEPM 
DRY COMPRESSED AIR' 8 

NITROGEN 

Labels shall conform to ANSI Al3.1, %he& f o r  the Identification o f  
P f p i n g  Systems." 

These labels and acrylic overcoating shall be furnished and installed by 
the Subcontractor. ' 

. #  
:, * *. * 

. 
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Letter  heights for use I n  t i t l e s  are governed by the outslde diameter of 
the pipeline including insuht ion .  The minimum l e t t e r  heights t o  be used 
are: 

PLA E 

Outside Diameter 

* 1 /2  - 3" included 
3 1/2" and up 

IATION OF COLOR COO€ 

Letter Heiqhts 

518 ?@ 

1 1/4"  

The t y p e  o f  hazard o f  the flowing medium i s  indicated by the colors l isted 
below: 

Backqround Color Flowinq Medfum Letter Color 

Ye1 1 ow 
Green 
81 ue 

Dangerous Materlal s 
Generally Safe Liqu ids  
Generally Safe Gases 

Black 
Black 
White 

.. 
LOCATION OF MARKERS 

Straight sections of pipelines shall bear identification markers a t  maximum 
intervals o f  40' . 
Branch l ines shall be i$entified w i t h  a marker located not  more than 5' 
from the main line. 

c 

Lines passing through walls o r  floors shall be identiffedson each side by a 
marker located n o t  more t h a n  5 '  from the wall o r  f loo r .  

Mwkers on banks of p i p i n g  shall be placed I n  a row, s i d e  by s i d e ,  f o r  ease 
o f  reference. 

METHOD OF A?PLYING LABLES 

Surface t o  which labels are adhered must be f r e e  of scale,  d i r t ,  dust, 
grease,  and moisture. Press the l abe l  firmly in p lace ,  rubbing thoroughly, 

. 'particularly along the edges, untll the adhesive makes a good bond. 

Overcoat the ent i re  label fncluding 1/2" overlap a t  the edges w i t h  a heavy 
c o a t  o f  Glidden Clear 5.fl.k Screen Acrylic Y7135. 

Mast ic  coatings on insulated l..jn& such a Vimasco's WC-1, Insul-Coustic's 
IC-551 
label .  

and Benjamin Foster's -60-66, must be completely d ry  before apply ing 
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6. 

Section 
Service and Label Wordfnp Number 

5 tern. 101 
Ofstflled Water 107 
N f t rogen I17 

. Oxygen 119 
Sanitary Water 124 
Waste Solution 128 
Compressed A t  r 136 

DENTTFICATION OF V. L V E S  

Label 
Background 

Ground 

Ye1 low 
Green 
Blue 
Ye1 low 
Green 
Ye1 low 
01ue 

Al l  ialves identified on the drawings and speciffcations w i t h  V-numbers 
shall be permanently 'Identified with stainless steel tags embossed w i t h  the 
applicable V-numbers. 
or other parts o f  valves which would interfere with operation. 
w i r e  w i l l  be furnished by the Contractor. The Subcontractor shall submit  a 
l i s t  o f  the required V-numbers to  the Contractor. 

Tags shall not be attached to handwheels o r  levers 
Tags and 

I 

:. 8 a. * .. 
. .  
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SECTION 5 - PIPING 

5.610 - VALVE INDEX AN0 ACCEPTANCE MANUFACTURERS 

. 7 .  GENERAL 

The fo l l d t r i ng  information i s  given i n  the valve tabulatfon fo r  each valve 
number 1 nc l  uded : 

a .  Valve number 
b .  Body material 
c .  Type o f  end connect ions 
d .  Type o f  valve 
e. 
f. 

S p e c i f i c a t i o n  section number in which valve i s  specifled 
List of acceptable valves gfving manufacturer's name and model number 

Va7 ve Body Sect i on Manu f a c t  u r er 
Number Haterial - Ends Type Number Model No. 

* C  

I 

v- 1 

V-6134 

V-67 71 

v-67 94 

V-6509 

V-I132 

v-213 

Brass o r  Scr'd Gate . 5.136 
Bronze 

Bronze Solder Gate 5.124 

Cast o r  Scr'd Gate 5.101 
Forged 
Carbon 
Steel 

Stainless Socket- Ball 5.707 
Steel 304L weld I 

Bronze Scr ' d Globe * 5.117 

Forged Scr'  d G7obe 5.101 
Carbon 
S tee1 . 
Bronze Scr'd' '*. :.*' Check 5.101 

Lunkenheimer 21 25 
Crane 428 
Jenkins 62U 

NibCO-Scott S-111 
Powell 1812 
S tockharn 6-1 09 

Crane 3607XU 
Lunkenheimer 131 144 
Vogt 131 7 1 

Worcester 44ST 
Powell 4206-T-SWE 
Hi 11 s-McCann S-303 

Rego 2500. Series 

Lunkenheimer 171 1W 
Vogt 121 41 
Pacific 3661-2 

Nibco-Scott T-453-8 
Crane 36 
Walworth 420 
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5.610 

.- 

Valve 0ody Section Manufacturer 
Number Material Ends Type Number Model No. 

V-1100 Stainless Scr'd Check 5.128 Powell 2341 
Steel Jenkins 1330 
31 6 P a c i f k  1001 

V-6245 Stabless Scr'd* Plug 5.128 Durco G432 
Steel Unichem V1.s . 
31 6 .Xomox 066 

. 
Flg'd*  

*1/2" t h r u  1 112" sizes use scr'd valves 
2" and 3" sfzes use flanged valves 

Ourco 6411 
Unichem V1F 
Xomox 067V 
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SECTION 7 - ELECTRICAL 

7.110 - ELECTRICAL CONSTRUCTION 

GENERAL 

scope 

This section o f  the specification relates t o  the furnishing o f  a l l  
labor, equipment, material, and performance o f  all  work necessary 
f o r  o r  incidental t o  the complete i n s t a l l a t i o n  o f  electrical equip-  , 

ment and services i n  accordance w i t h  the drawings and as hereinafter 
s p e c i f i e d .  

Subcontractor's Responsi bf 1 i ty 

The  Subcontractor shal l  pmvide complete electrical work, unless 
otherwise indicated, for  a l l  automatic and/or manual devices 
connected w i t h  o r  required f o r  t h e  contrcol of e k t r l c a l  equipment 
associated w i t h  a l l  equipment and systems covered under other sections 
of t h i  s s p ec f f i ca t  f on 

The Subcontractor shall coordinate the requir&nts of a1 1 electrical 
equi prmnt, perfonn t e s t s ,  make adjustments wherever necessary t o  
insure proper performance of t h e  equipment, and fdentify equipment 
i n  accordance w i t h  the drawf ngs and sped f kations 

I n s t a ? ?  a t i o n  

The Subcontractor shall instal l  w q r k  t o  conform to recommendations 
contained i n  the most recent Issue of the National Electrical Code 
( N E C )  
rules  o f  nat ional  standards and codes hereinafter referred t o .  I n  
the event  o f  confl ict  between the requirements of the specifications 
and any standards o r  code, the specifications shall govern. 

All .work requfred f o r  the instal lat ion of electrical work shall  be 
perfomed by craftsmen skilled i n  the electrical trade. 

APPLICXBLE CODES AND STANDARDS 

A17  materials,  equlpment a n d k k  performed shall be i n  accordance 
with t!! appropriate sectfons ' o f  the l a tes t  issue of the fol lowing 
docume?lts: 

the National Electrical Safety Code, and t o  the applicable 

. *  

Natiorral Electrical Cod6 
National. Electrfcal Manufacturers Association 
A m r i m  National Standards I n s t i  tu te  
Undewiters '  Laboratories Inc. 

.. - 



Federal Sped f ica tions 
Instttute o f  Electrical and Electronic Engfneers 
National Electrical Safety Code 
I1 1 mi na ti ng Engi neeri ng Soci e ty  L i g h t  i ng Handbook 
Insulated Power Cable Engineers Association 
Amerlcan Soclety f o r  Testing and Materials 
Edison Electric Institute Specffications 

3 .  DESCRIPTION OF WORK 

The work shall include the installation of electrical feeders f r o m  
extsttng motor control center "A" t o  a new 45 kVA tranrfonner and 
from the transformer t o  a new l i g h t i n g  panel located on the ground 
f loor  o f  the C-409 building. 

include the l n s t a l l a t l on  o f  electrical receptacles, l i g h t i n g ,  l a b  ' 

equipment wl r fng ,  and lab l i q u i d  containment system as shown on the 
drawings. 

The lighting panel will serve as power 
-source f o r  the C-409 liquid l a b  area. The l a b  area work shall 

4. MATERIALS AND EQU I PMENT 

A. General 

All materials and equipment furnished, unless otherwise noted, shall 
be new and shall bear the label of the Underwriters' Laboratorfes, 
Inc. (UL) whenever standards have been establlshed and label  service 
i s  regularly furnfshed by that agency. / -  

8. Subst f tu t fons  

1) The use o f  brand names, cata log  numbers or names o f  manufacturers i s  
solely f o r  the purpose o f  i nd i ca t i ng  the type and qua l i t y  t h a t  w i l l  
be acceptable. Unless otherwise specifically indicated by the words 
"no substitute" , substitutes will be permitted as approved by the 
Contractor. 

2 )  Vendor drawings shall be submitted t o  ,the Contractor f o r  approval  i n  
accordance w.i t h  SpecJal Conditions , paragraph SC-11 

C. L i g h t f n g  Fixtures 

Light ing  f fxtures shal l  be o f  the type, size,  and kind specified i n  
the f t x t u r e  schedule o r  legend on the drawings. 
shal l  be equipped w l t h  class P ballasts t h a t  shall be UL and CM8 
approved and of  the h i g h  power factor type. They shall be sound 
rated A. The ballasts shalbbe protected from overheating by an 
internal thermally actuated, automatic reclosing device t o  1 i m i  t 
winding temperature. Ballasts shall be of the h i g h  efficiency f u l l  
o u t p u t  type suitable f o r  use wi th  b o t h  35 watt  and 40 watt  lamps. 
Ballasts shall be Universal ballast "w a t t  reducer", General Electric 
"low energy" , or equal 

F7uorescent fixtures 

, 

. 
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0. Lamps 

All lamps shall be furnished and installed by the Subcontractor, 
Incandescent lamps f o r  connectdon t o  120 volt clrcults sha l l  be 
specifically rated f o r  125 v o l t s  unless otherwise specified. 
Fluorescent lamps shall be cool whfte type. 

E. L i g h t i n g  Panelboards 

L igh t ing  and low voltage panelboards, f o r  operat ion on 208 o r  240 
v o l t s ,  shall be of the dead f ront  safety type complete w i t h  main 
clrcuit breaker, when specifled on the drawings, rated f o r  240 v o l t  
ac. Panelboards shall be provided wi th  the type, number and s ize 
o f  branch c i rcul t  breaker u n i t s  as indfcated on t h e  drawings. 
Panelboards shal l  bear the UL label Panelboards shall have f u l l y .  
rated isolated neutral buses and shall also be equipped w i t h  an 
equipment ground bus. Panel boards shall be comparable t o  Square4 
Company type  NQoB with QOB-GF1 frame bolt-in branch c i rcui t  breakers 
unless otherwise noted on the drawings. 

2 )  T h e  main c i rcui t  breaker shall be installed i n  the panelboard such 
tha t  the breaker i s  closed when the opera t ing  handle i s  moved upward 
( f o r  vertkally mounted breaker) or t o  the r i g h t  ( f o r  horizontally 
mounted breaker). The main and branch breakers shall have "off-on" 
markings t o  clearly indicate the handle posit ion.  

3)  Cabinet boxes -shall be constructed o f  zinc coated steel and shall 
confonn t o  the requlments  of  the UL standard fo r  cabinets and 
boxes. Panelboard fronts shall be door- indoor  type. Trims shall 
be f i t t e d  wi th  hinged doors having latches only. A directory holder 
shall be mounted on the I n s i d e  o f  each door. A neatly typed directory 
properly identifying each c i r c u i t  shall be mounted therein. Cab ine ts  
shall be supplied wi th  standard s i d e  gutter w i r i n g  space and s h a l l  be 
f o r  surface m o u n t i n g  as indicated on the drawfngs. 

F. Receptacl es 

h p l e x ,  120 volts, 20 ampere, and single,  208 volts, 20 ampere type  
receptacl es . shall be as specified on the drawi ngs , 

:* 
G .  Transfonner - 45 kVA 

1) The transformer shall be standard repetftive manufactured product o f  
a reputable manufacturer and shall  comply w i t h  NEMA standards and 
s p e d  f fcatfons. 

The  transformer shal l  be of  the ratfngs and capacities, three-phase, 
as noted on the drawings,  with a l l  terminal surfaces either t i n  o r  
s i lver  plated. Unless specif ical ly noted otherwise, the transformer 
shall  be o f  the dry type for  general light and power service. The 
transformer shall be suitable f o r  indoor use 'for wall bracket o r  
floor mount ing  as required by the drawings. Unless noted otherwise, 
the transformer shall have a minimum number o f  2-1/2 percent f u l l y  
rated kVA t a p s ,  2 FCAN and 4 FCSN. 

. 
. P  

:. ... 

2 )  
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H. 

I .  

5. 

A .  

8. 

Manual Starters - Full Voltage 

Manual starters  f o r  120 volt motors shall be a toggle operated switch 
w i t h  t r d p  free overload protectdon I n  suitable enclosure unless other- 
wise noted on the drawings. .Overload relay heater elements shall be 
sized i n  accordance w i t h  the motor nameplate f u l l  load current. 

Safety Switches 

Safety switches shall be heavy duty type single throw, w i t h  visible 
blades i n  NEMA 3R enclosure f o r  a l l  switches located outdoors and 
NEMA 1 enclosures for  a l l  switches located indoors. Switches shall 
have quick-make, quick-break mechanism, f r o n t  cover interlock and 
indicator handle. 

'number o f  poles, nonfusible, etc. , as indfcated on the drawings. 
Switches shall be of  the ampere and vol tage r a t i n g s ,  

MISCELLANEOUS INSTALLATION METHODS 

Fastenings 

Fastenings t o  wood shalt be by means of wood screws or bolts; to  
masonry by means o f  threaded metal inserts, metal expansion screws, 
metal expansion .shields o r  toggle bolts; and to steel by means o f  
machine screws, bolts o r  by weldlng. No wood o r  fiber plugs will 
be pemi tted, Fastenings to concrete may be-accompl ished with 
Ramset Tow powered gun fasteners, toggle bolts o r  expansion anchors. .-- 

Hangers and Supports 

1) Hangers and supports shall be furnished and installed as shown on 
the drawings and as- specified herejn. 

2) Equipment  supports shall be Unistmt o r  structural steel , welded o r  
bolted, rigfd and worlunanlfke i n  appearance. Hex head machine bolts 
w i t h  spr ing  lock washers shall be used. 

3 )  Hangers shall be galvanized steel w i t h ,  approved conduit clamps and/or 
straps. 

4 )  All angle iron, channel Iron, Unistrut, rods, hangers and supports 
requfred t o  install  and mount  the electrical equipment shall be 
f u r n f s h e d  and installed by the Subcontractor. Angle and channel 
iron members shall. be cleaned o f  rust and scale and painted w i t h  one 
coat o f  metal prtmer af ter  fabrication and then i f  no t  concealed, 
shall be painted i n  accordance w i t h  Section 11. 

. I  
.. I.. 

6. CONDUIT, FITTINGS AND ACCESSOR~ES 

A.  Heavy Wall Rigid  Steel . * 
7 )  Heavy wall r f g i d  steel conduit shalt be hot-dipped galvanized o r  * 

electro-galvanized, inside and outside, i n  conformity wi th  Federal 
Specificatfons W-C-S81A, Conduft couplings, elbows, nipples and - 
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f i t t ings  fabricated from steel t u b i n g  shall conform i n  a l l  respects 
t o  the same specifications. 
Sherarduct, Youngstown Buckeye , o r  Triangle . Condui t  shall  be National Electric 

2 )  Alumfnm f i t t i n g s ,  boxes, condulets, e tc . ,  shall not be used w i t h  steel 
condu i t  except where speciflcal l y  shown on the drawings. 

8. L i q u i d t i g h t  Flexible Metal Condui t  

1)  L i q u i d t i g h t  f lsxible metal conduit shall  be fabricated o f  galvanized 
steel f lexible tubing w i t h  a synthetic jacket extruded over the t u b i n g ,  
simllar t o  "Seal t i te  EF" manufactured by American Metal Hose Division 
o f  the American Brass Company. 

2 )  

3 )  

All f lexible c o n d u i t  exposed t o  weather, water o r  other liquids s h a l l  
be l iquidt ight  w i t h  connectors approved f o r  this use. 

L i q u i d t i g h t  conduit assemblies shal7 include on' each end a n  insulated 
strifght o r  90 degree angle connector equal to Thomas & Set ts  Series 
No. 5300. T h i s  shall be the conduit assembly intended wherever a 
l i q u i d t i g h t  assembly is  called f o r  on the drawings o r  i n  the s p e c i f i c a t i o n s .  

. 

4 )  L i q u i d t i g h t  conduit assemblies shall  b e  used between motor terminal 
boxes or  other equipment subject t o  v i b r a t i o n  and/or mechanical adjust-  
ment and the r i g i d  condult systems o r  elsewhere as shown on the drawings. 
t iquidt ight  conduit used t o  connect t o  motor terminal boxes f o r  housing 
motor conductors shall not be less than 12 times the trade size i n  
length but i n  no case less  than  12 i n .  

C. Conduit Fi t t ings 

1) Cast malleable iron or steel c o n d u i t  f i t t i n g s  sha l l  be t ho rough ly  c s o t e d  
w i t h  metallic zinc o r  cadmium inside and outside af ter  a l l  machine Hark 
is completed and, insofar as i t  applles, f i t t i n g s  shall conform t o  
Federal Specifkations GI-F-406. 

2 )  Nonmetal1 i c  insulating type bushings  -used on r i g i d  conduit s h a l l  be 
-0.2. type A ,  Thomas h Betts 200 series',  Efcor Type PB, o r  A p p l e t o n  
type BBU. -. 

0. Boxes: Junction, Temtnal Pull 

1 )  All j u n c t l o n  and p u l l  boxes shall be furnished and sized i n  accordance 
with the NEC where not sized on the drawings.  

2 )  Junctfon and pull boxes l&&f indoors i n  nonhazardous areas s h a l l  be 
code gauge galvanized sheet steel , we1 ded construction, w i t h  c o n d u i t  
knockouts o r  raceway openings and hinged covers. 

E. I n s  t a t  1 a t  f on 

1 )  A l l  wlr ing shall be Installed i n  galvanized o r  sherardized r f g i d  s tee l  
conduit, 
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Condudt shall be delivered t o  the job s i t e  i n  lo-foot lengths, each 
lengm bearing the UL-label and the naffi Of the manufacturer. 
whether concealed o r  exposed, shall be adequately supported i n  
accordance w i t h  NEC requi rernents and good practice. Supports shall 
be spaced not more than 7 f t .  apart fo r  one inch and smaller conduit 
o r  more than 10 ft. apart f o r  conduit larger than one inch. 

Conduit 

Conduit shall be secured t o  walls, building framing, e tc . ,  by the.use 
of malleable imn galvanized "U" bolts, beam clamps, conduit st raps ,  
o r  Unistrut f i t t t n g s  when Unlst rut  racks o r  supports are used. Conduit 
shall be securely fastened t o  a l l  outlet boxes, p u l l  boxes, cabinets 
and switch boxes by double locknuts and insulatlng bushings unless 
boxes w i t h  conduit hubs  are provided. 

. 

*Conduit  shall I n  no case be secured directly t o  other piping. Condu i t  
parallel t o  o r  crossfng uninsulated h o t  watep o r  steam pipes must be 
separated from them by. 1 2  i n .  i f  parallel or ,6 in. i f  crossing. 
Where these l ines are insulated, conduit parallel t o  or crossing 
them must clear the in su la t ion  surface by 2 i n .  Condui t  shall n o t  
be run directly under cold water lines and shall be separated from 
them fn other dfrectfons by a t  least 3 in, 

Condutt' shall be cut square and threaded w i t h  an approved conduft 
cu t t e r  and threader. The ends shall be reamed o f  burrs, and alT 
metal shavtngs and cutttng lubrtcants shall be rgmoved before the 
conduft 1s connected to the conduit systea. 

Bends, offsets and bevels shall be avoided i f  practfcal; b u t  i f  they 
are necessary, they shall be made w i t h  an approved bendfng device. 
Conduit  crushed o r  deformed i n  bending will be rejected. The use 
o f  heat i n  bendlng conduit will n o t  be permitted. Where a number o f  
conduits are run together, the r a d i i  o f  any required bends shall be 
such t h a t  the instal lat ion will be neat i n  appearance. 

All connections i n  r i g i d  conduit shall be made wi th  a p p r o p r i a t e  
f i t t i n g s  and be securely tightened. 
or teminatfons, as well as any which have not been adequately 
tightened, wlll be rejected. All c o n d u i t  shal l  be tnstalled by 
craftsmen skilled i n  the trade. 

Improperly made connections 

The exact locations and routing of conduit, when not shown in detail 
on the drawings, shall be determined by the Subcontractor subject t o  
approval o f  the Construction Engineer. 

Conduit  which I s  run exposed shall be run a t  r i g h t  angles t o  o r  
parallel  t o  bu i l d ing  structural members wherever possible and shal I 
be adequately supported by brackets, clamps, or braces wherever 
required. Dfagonal runs shall not be made except i n  special cases 
o r  concealed i n  concrete slab. 

In no case shall any electrical conduit be bent or any fabricated 
e l b m  be applfed to less  than the allowable bending radius of any 
instal led conductor. 
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7 .  WIRE, CABLE AND CONNECTORS 

A .  Conductors 

1 ) A1 1 conductors shall be stranded copper except 1 i g h t i n g  and receptacle 
c i r cu i t  conductors may be s o l i d .  
f o r  power and l i g h t i n g  c i rcui ts  shall be No. 1 2  AWG, 

The  minimum s i z e  conductor t o  be used 

2 )  

0 .  

3 )  

1 

C ,  

1) 

All conductor s i z e s  as specified on drawings are g i v e n  i n  American Wfre 
Gauge .. 

600-Vo 1 t I nsul a t i  on 

Wire and cable w i t h  a 600-volt i n s u l a t i o n  rating shall be furnished 
and installed f o r  a17 power feeders, motor leads ,  l i g h t i n g  and 
contml c i rcui t s  tha t  are designed f o r  operating voltages up t o  and 
including 550 volts . '  All conductors shall  be l i s ted  by U t  for  the 
applications specified on the drawfngs, * 

. 

All conductors shall have NEW type XHHW i n s u l a t i o n  r a t e d  a t  90°C. 

Computer cable shall be 51 p a i r  #22 AWG solid conductors, tdnned 
copper, vinyl  insulated w i t h  Beldfoil aluminum-polyester shield 
overal l ,  22 AWG 7x30 stranded d r a i n . w i r e  w i t h  chrome vinyl jacket. 
Color  coded f rom 8elden Chart I 'C" .  Belden Catalog No. 8757 o r  
equal. 

Copper Conductor Connectors 300 V o l t s  o r  Less 

Splfces, taps and terminations of stranded conductors No. 10 AWG and 
smaller shall be made w i t h  pressure connectors, Thomas & Bet ts  
"Sta-Kon" o r  equal. Splices and t aps  i n  sol id No. 10 AWG and 
smaller shall be made w i t h  spl i t -bo l  t connectors o r  w i t h  insulated 
w i r e  n u t s ,  Thomas & Betts "Piggy" o r  equal. Terminations of solid 
conductors No. 10 AWG and smaller may be made by forming the wire 
t o  f i t  under a screw head, thus requiring no connector. 

Splices and taps i n  copper conductors No. 8 AWG t h r o u g h  No. 1 AWG 
and terninations o f  these sizes o f  conductors other than i n  equ ip-  
ment lugs  ( .Leo ,  molded case c i rcui t  breakers) shall be madcwith 
e i t h e r  copper mechanical connectors o r  w i t h  wrought  copper compression 
connectors . 
Type of 

C o n n e c t i o n  

S p l  i c e  
Tap 
Termination 
Splice 
Ta P 
T e n n i  na t i on 

Type o f  Connector 

Mechanical - Spl i t-801 t 
Mechanical - Spl i t-801 t 
Mechanical - One-Hole Lug 
Compression - Two-way Connector 
Compression - "C" Tap 
Compression - One-Hole Lug 

. #  
.. . 5  

Thomas & Betts 
Series No. 

2T t h r u  8T 
2T t h r u  8T 
#31000 
#54500 
#S4700 
#54100 
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3 )  Splices and taps i n  copper conductors No. 1/0 AWG through No. 4/0 AWG . -  
and t en ina t ions  of these sizes of conductors other t h a n  i n  equipment 
lugs  ( i . e . ,  molded case c i rcu i t  breakers] shall be made w i t h  wrought 
copper compression connectors. 

Type o f  Thomas & Betts 
Connection Type o f  Connector Series No. 

Tw -Way' Connector 
"C" Tap 

Spl  ice 
Ta P 
Termination Two-Hole Lug 

Copper Conductor Connectors over 300 Volts 0. 

#54500 
154700. 
rY54200 

. -All connectors specified fo r  use w i t h  copper conductors carrying 300 
v o l t s  o r  less  are appltcable for  use w i t h  conductors carrying up t o  
600 volts, except insulated wire nuts shall not be used. Splices i n  
conductors No. 10 and smaller shall be made w i t h  s p l  1 t-bol t connectors. 

E. Wire Connections 

1 )  Splices and taps shall be made i n  junction boxes or wiring gut ters  only. 

2) W i r e  shal I be thoroughly cleaned before connectors are appl i ed. 

*-- 
F. tnsul ation o f  Spl ices  and Taps 600 V o l t s  - 

1) Splices and taps i n  thennoplastic (THW and XHHW) and rubber conductors 
shall f l r s t  be Insulated w i t h  rubber tape, Okonite Company "Okonite" 
type No. 10. ConnectIon shal l  'then be wrapped w i t h  a l l  weather 
vlnyl plast ic  tape, 3M Company "Scotch'' No. 88. Connections no t  
housed i n  a junction box o r  other metal enclosure shall have an 
additional protective wrapping o f  friction tape, Okonite Company 
"Manson" type No. 5 ,  to protect the connection f r o m  abrasions. 

2 )  All outdoor splices and t a p s  i n  type THW and XHHW insulated conductors, 
such as splfces a t  service entrancerand any connections which are 
subjected to high humidity, shal l  be insulated as specified above, 
t h e n  wrapped wi th  linen cloth tape and painted w i t h  two brushed-on 
coats  o f  General E l  ectr i  c Company "Glyptal " 

On a l l  rplfces and taps ,  the tape appl ied directly over the connector 
shall be wrapped as t l g h t  as possible i n  a manner so a s  t o  pad the 
sharp edges and f i l l  the indents o f  the connector. The outer tape  
shall be applied u n t i l  the total  ama o f  the in i t fa l  taping i s  covered 
w i t h  a rnfnirnum of four layers;: The total thickness o f  the combinat ion 
o f  tapes shall be at leas t  equal t o  the thickness o f  the conductor 
insulatlon. Tape of an appropriate w i d t h  shall be used. 

3)  

. a. I D ENT I F I CAT I ON 

A .  Equipment 



1 ) Sa fe ty  switches, ci rcui t breakers, motor s t a r t e r s  + 1 i g h t i n g  panel 5 ,  
power panelboards and other similar e lec t r ica l  equfpment sha l l  be 
iden t i  f i ed. 

2 )  Light switches, receptacles and other similar .electrical devices 
shall be identified as t o  voltage, phase and source o f  power. 
example, a l i g h t i n g  switch on c i r cu i t  15 from panel 8 would be marked 
"120 V o l t ,  18, LPB-IS".  

Fo r  

3 )  The means o f  identification shall be subject t o  approval o f  the 
Constructlon Engineer but i n  general  shall  be as follows: 

4 )  E x t e r f o r  surfaces o f  l ightlng switches and receptacles shall be 
i d e n t t f i e d  by means of ralsed l/4-tnch h i g h  characters on 1/2-inch 
wide a l u m i n u m  s t r ips .  Identification tags shall be securely f as tened  
t o  the equipment w i t h  noncorrosive rtvets.  

Safety switches, c i r c u i t  breakers, motor s ta r t e r s ,  lfghting panels, 
power panelboards and other sfmflar electrical equlpment shall be 
i d e n t f f f e d  as  per Sketch A-E-14469-A, Rev. 1 attached t o  this  section 
of the specificatfon. 

5) 

. 6 )  Identif icat ion shall  be f n  accordance w t t h  the one l ine dfagram and . 
sha l l  include the following: 

Maxiunun v o l t a g e  
Equipnent designation 
Source o f  supply "Fed f r o m  ...." 
E q u i p n e n t  supplied 

The "maximum voltage" and "source of supply" may be omitted on branch 
breakers i n  u n i t  substations o r  panelboards where such i s  obvious. 
The "equipment supplied" nota t ion  may also be omitted where such i s  
c b v i  3us. \ 

- Example: ( 7 )  480 v o l t s  AC 
(2) Power Dist panel "POP" 
(3)  Fed f r o m  Sub 9All 

Compt 5A 
.- 4 

7 )  Lighttng and Distribution Panelboards 

The panel directories i n  l i g h t i n g  panelboards shall  be neatly filled 
o u t ,  showtng fo r  each c i rcu i t  the equipment served, f l o o r  and column 
locatlon and room number where applicable. Spare circui ts  shall be 
idectified on the schedule. 

8. Co n & x  t o r s  

1 )  A l l  single conductor power and control wfring shalt be identified i n  
a l l  E a d l l y  accessible junction boxes i n  the w i r i n g  system as well as  
a t  a37 terminations. Conductors need not be identifled i n  p u l l  boxes 
h e m  rw t a p s  or splices are made. Identificatfon shall be by means 
of e p e d  on numbers o r  le t ters  attached to  each conductor. 
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2 )  All three-phase power feeder conductors  shall be ident i f ied  by phase 
des igna t ion ,  e .g . ,  BA, 08, 8 C .  

9. GROUNO ING 

A .  General 

1) The grounding shall be i n  accordance with the drawings and the NEC. 

All ground connect ions required by the bEC and any other add f t i ona l  
grounding as shown on the drawings o r  a s . s p e c l f i e d  herein shall  be 
f u m l s h e d  and I n s t a l l e d .  All enc losu re s  f o r  safety snitches, c i r c u i t  
b reakers ,  con t ro l  devices, motor f rames,  cab ine t s ,  panelboards,  e t c . ,  
-shall be grounded to the bu i ld ing  comnon ground network w i t h  bare 
copper  wire of the sizes as shown on the drawings o r  i n  accordance 
w i th  the NEC. 
q u f r e m e n t s  o f  the NEC excep t  a s  amended herein. 

I n  general groundfng shall confonn with  the appl  i cable  

3 )  Equipnent and circuits shall be grounded by a continuous grounding 
conductor .  The groundfng c.onductor shall be run i n  the same condui t  
w l t h  the power conductors .  The use of condui t  a s  sole means o f  
groundtng wlll not  be acceptable. Grounding o r  bonding o f  equipment 
to bu i ld ing  steel a s  a sole means of grounding will not  be acceptab le .  

4 )  A l l  ground wires shall be copper. Aluminum ground wtres a r e  not  
pe rwi t t ed  and will not be accepted.  
shall be s t randed .  

Ground wires No. 8 AWG and larger ,-*- 

5) Connections'  t o  ground buses and. connect ions o f  ground conductors  t o  
switch boxes, panel boxes, c a b i n e t s ,  e tc .  , shall be made wi th  
coizpression connectors. 
need not be insulated.  

Splices and t aps  i n  ground conductors 

6) A l l  contact surfaces s h a l l  be thoroughly c lean  and b r i g h t  b e f o r e  
connect fons a r e  made t o  insure making good electrical contac t .  

8. L i g h t i n g  F i x t u r e  Enclosure Grounding , 

A cont inuous  ground conductor ,  p r e f e r ab ly  a s o l i d ,  bare wire s ized  
I n  accordance w i t h  the drawings , shall 'be run i n  the same condui t 
as the c i r c u f t  conductors  and attached to  the metal enc losure  o f  
each l l g h t t n g  f fx turc  and related local switch box. 

C. Receptacl e Ground1 ng 

All m e p t a c l e s ,  120 and a 8 ' v o I t ,  shall be provided w i t h  a grounding 
pole, which shall be attached to  a continuous ground conductor  s i z e d  
i n  accordance w i t h  the drawings, T h e  ground conductor shall  be 
permanently grounded to .  the b u i l d i n g  g r o u n d h g  system. 
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0. 

10. 

A .  

8. 

C. 

0. 

Transformer Neutral Grounding 

The secondary neutrals of a l l  208Y/120 v01 t, three-phase 1 i g h t i n g  
t r ans foner  shall be grounded f n  accordance w i t h  Section 250-26 o f  
the NEC. 

FIELD TESTING 

General 

Test  a l l  w i r e ,  cable and e lec t r ica l  equipment furnished, installed or 
connected to  assure proper ins ta l la t ion ,  connection and functfon i n  
accordance w i t h  the drawings , specif fcatfons and manufacturer's 
recomnendations. Include a l l  t e s t s  recornended by the equlpment 
manufacturer whether specified o r  no t ,  unless specifically waived 
by the Contractor. Include any additional tes t s  issued by the 
Contractor that  he deems necessary because of f ie ld  conditions t o  
determine t ha t  equipment, material and systems meet requirements 
o f  the specifications. Furnish qualified personnel and testing 
equtpnent as requfred t o  perform a l l  t e s t s .  Maintain a complete 
and accurate written record o f  a l l  t e s t s  showing date, personnel 
making test ,  equipment o r  material tested, tes t s  performed, and 
results w i t h  copies furnfshed t o  the Contractor. .The Subcontractor 
shall  be responsible f o r  any damage to  equtpnent o r  material due t o  
improper t e s t  procedures o r  test  apparatus handling, and shall 
replace or  restore to  origlnal condttfon any damaged equipment or 
material a t  no cost t o  the Contractor. Provlde safety devices such 
as rubber gloves bnd blankets, protective screens and barriers,  
danger signs, etc. , to  adequately protect and warn a l l  personnel 
i n  the vicinity o f  the tes ts .  

6 .  

?folded Case Circuit Breaker Tests 

Check a l l  connections, visually inspect each breaker and operate 
manually. Check f o r  pmper current ra t ing  for circui t  t o  which 
connected. Megger each pole for  f reedm f r o m  grounds. 

?hasing and Polarfty Tests b 

Check a l l  motors for  proper rotation and determine t h a t  bo th  ,phasing 
and phase rotation are correct fo r  a l l  c i rcui t s .  
where phasing o r  polarity i s  not correct and repeat tests .  

Change a11 w i r i n g  

600 Yo1 t Wfre and Cable Tests 

T h i s  sectfon o f  the specificatton covers the electrical testing o f  
a l l  600 v o l t  insulated single and multiconductor wire and cable. 

. 

T e s t  No. 1 - Cont inu i ty .  
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a. Make t e s t  f o r  continuity and correctness o f  wir ing and 
identification on a11 conductors of l f g h t i n g  and receptacle 
branch c l r cu l t ,  power and Control C i r c u i t s  and motor leads.  

b. T e s t  shall be made w i t h  a dc t e s t  ,device such as a bell, a buzzer 
o r  a l f g h t .  

3)  Test No. 2 - I n s u l a t i o n  Reslstance 

a: A l l  600 volt power cables No. 4 AWG and larger shall be given 
an 'Insulation Resistance Test" using a 1000 v o l t  motor driven 
"Megger' . 

. b. The t e s t  shall be made w i t h  the conductors disconnected a t  the 
equfpnent. .Test  shall be made between one conductor and ground 
with the other conductors grounded. 
tested i n  the same manner. The voltage shall be app l ied  for  a 
mfnhum o f  three minutes and untf t  the reading reaches a nearly 
constant val  ue . 

* --  

Each conductor shall be 

c. Acceptable minimum resistance readlngs shall be 25 megohms. 
If meqger readings indicate damaged Insulation, the conductor 
shalt be rejected and shall be replaced by the Subcontractor. 
The replacement conductor must pass the required megger t e s t .  

More than one conductor may be lfsted on the same cable test 
report provided at1 conductors ' l isted are tested and accepted 
on the same date. Reports shall include complete identification 
o f  the feeder, megger readtngr V S .  time data, dmbient temperature 
and weather condf tions. 

d. 

E. L i s h t i n g  Fixtures 

GI= a l l  l i gh t ing  f ixtures an dperational tes t .  All fixtures must 
operate, a l l  lenses must be clean and a l l  local switches must f u n c t i o n  
prc2erly. 

7 20 Vol t Receptacl-es F. 8 

1 )  A random check o f  receptacles shall be  made to insure that neutral  
and ground wtres are connected properly. 

2 )  After instal la t ton,  a l l  120 vol t  receptacles shall be checked f o r  
correct wir ing by the use o f  a Oanie l  Moodhead Model No. 1750 tes ter .  

3 )  A f t w  completton o f  wiring. test .  i n  S e c t i o n  7-10.f.2, a l l  120 and 208 
vol z receptacles shall  be ' g i v e n  an equipment ground impedance t e s t .  
The t e s t  shall  be performed using a Daniel Woodhead Model No. 7040 
'Smund Loop Impedance Tester". 
shall be 1.0 ohms. 

The maximum a1 lowable impedance 

U G I O N :  
loacts plugged in to  other receptacles sharing the same equfpment 
g m m d  conductor. 

Thfs t e s t  shall be performed a t  each receptacle with no 
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4 )  A l l  receptacle checks s h a l l  be made by the Subcontractor using t e s t  
equipment furnished by the Subcontractor and i n  the presence o f  the 
Constructfon Engineer. 
tests  shall be corrected by the Subcontractor and then v e r f f i e d  by 
the Constructfon Englneer as being acceptable. 

Any receptacles not passing the requf red 

. 

. 

.' 

. 
. P  

.. .-. 
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11.430 

SECTION 11 - PAINTING 

11,430 - PAINTING 

1. 

2. 

A .  

8. 

C. 

2 .  

3 .  

A. 

GENERAL 

This spec i f i ca t ion  covers the preparation o f  surfaces and the furnishing 
and application o f  paint and primers. 

MATERIALS 

P a i n t s  and Primers 

Paints  and primers speci f ied  are manufactured by PPG Industries, Inc.. 
Equivalent palnting systems as manufactured by Sherwin-Williams; Devoe 
and Reynolds Co., h c . ;  The Glldden Canpany; Mobi l ;  o r  an approved equal 
a re  acceptable. 

Submittals 

Any paintlprimers other than tha t  speciffed shall be submitted by the 
Subcontractor fo r  approval by the Construction Engfneer. 

Sealed Packages 

All m t e r i a l s  shall be delivered t o  the s i t e  - in  the manufacturer's 
sealed packages and containers, -with labels intact and seals unbroken. 
A11 materials shall  be i n  covered contafners'with the descriptive labels 
o f  the material contained therein. Materials shall not  be opened u n t i l  
r equ i r ed  f o r  use or f o r  sampling. 

Storage 

P a i n t  materials and equipment shall be stored only i n  such places a s  may 
be approved by the Construction Engineer. The Subcontractor s h a l l  main-  
t a i n  the storage area and leave i t  f ree from f i r e  hazards due to impro-  
perly stored rags, waste, o r  other combustible materials. 

METHOOS OF WORKMANSHIP . a  

Preoaration o f  Surfaces 

Painttng on any suiface shall. no t  be star ted until a l l  preparation of  the 
surface i s  completed. Ass' minimum preparation, a l l  other new o r  exist-  
i n g  painted surfaces t o  be pai'nted shall  be brushed clean o f  a l l  d u s t ,  
d i r t ,  or loose p a i n t  before p a i n t  i s  applied. 
w i t h  sandpaper, steel wool, o r  l i q u i d  sanding a i d .  
smooth, free of grease,' scale,  rust, welding spots and slag o r  o ther  
adher ing  matter which would prevent a proper p a i n t  bond. 

Ou l l  all glossy s u r f a c e s  
The surfaces shall be 
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8. Appl l c a t i o n  

C. 

0. 

E. 

I n  general, a l l  p a i n t  sha l l  be appl ied as speci f ied and sha l l  be done i n  
a worbanlike manner, leaving the f in ished surfaces f ree f rom drops, 
ridges, waves, laps,  and brush marks. 
dust- free condftfons. 

Pa in t  shall be appl ied under dry 

All primer and fntermedfate coats of pa fn t  sha l l  be unscarred a t  the time 
o f  app l i ca t fon  o f  each succeedlng coat. 
s l i g h t  va r f a t f on  o f  co lo r  t o  d i s t i ngu ish  .it fmm the preceding coat. 
Sufftcfent time shall be allowed between coats t o  Insure proper drying. 

Spray br r o l l e r  pa ln t ing  may be employed where pract icab le  i f  approved by 
the Construct ton Enqlneer. 

Each coat  o f  pa in t  sha l l  have a 

. 
Paints sha l l  be thoroughly s t l r r e d  and kept  a t  a unifonn consistency 
dur ing application and shall not be thinned I n  excess o f  the pr ln ted 
d i r ec t i ons  on the'container.  
type cornpatlble with the p a i n t  used. 

Solvents and th lnners used sha l l  be o f  the 

Pmtectian 

During pa in t i ng  operations, the Subcontractor shall furnish and maintain 
I n  ptace adequate protectfve covers and drop cl.oths. Sprayed app l ica t ion 
s h a l l  be i n  conformity wIth a l l  safety regu la t lons I n  e f f e c t  a t  the work 
s f t e  and the Subcontractor shall be responsfble for protec t ing a l l  ad jo in  
ing work fromespray par t l c le r .  Spr ink ler  heads, heat and smoke detec- 
tors, etc:, shall be covered with p l a s t i c  OT paper bags before pain t ing 
operatfons ,. and at 1 covers shall be removed a f t e r  pain t ing i s compl eted. 
Area shall be wel l  vent f la ted during paint ing.  Any paint  spots or s p i l l -  
age which may occur sha l l  be promptly removed. "WET PAINT"  signs sha l l  
be posted t o  p ro tec t  newly painted surfaces. 

- 

C7 eani no 

During the work, or upon completion, the Subcontractor sha l l  go over a l l  
areas and c lean o f f  misplaced pa in t  frombfinished surfaces. Finishes o f  
a f f ec ted  items shal t  be restored t o  their o r i g i n a l  condit ion. 

Touch-up Paint inq 

A primer shall be appl ied t o  a l l  f t e l d  welded j o i n t s ,  bare spots, and 
surfaces damaged by new construction. 
covered w i t h  one f i n i sh  coat  to match e x i s t i n g  f inish. 

These spot  primed areas shall be 

:. . *. * 
. #  
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4 .  

A .  

0 .  

1) 

3)  
t 

5 .  

A .  

PAINTING SCHEDULE 

General 

P a i n t  coverage shall  I nsis t  o f  three coats on a t new surfaces con- 
s f s t fng  of a-prfmer, intermediate, and finish coat unless noted other- 
wise. All paints/No's. specfffed are manufactured by PPG Industries, 
Inc. P a i n t  thfckness i s  l i s t ed  I n  mfnimurn wet f i lm thfckness, in mils 
(MWf). 

C o a t i  nq System . 
Structural and mfscel laneous s teel  , doors and frames 
etc. :  . 

. *  

supports , hangers , 

Shop/Fie ld  Prime: 
Intermediate Coat: 
Finish Coat: 23-76; Vista Green; 3.1 MF . 

Floor checked plate,  bar gratfng, and nos ing  angles: 

Shop/Ftetd Prime: 6-204; Zinc chromate; 3.1 MWF 
Intermediate Coat: 23-49; Gray; 3.1 WF 
Finish Coat: 23-49; Gray; 3.1 MWF 

6-204; Zinc chromate; 3.1 WF 
23-76; Vista Green; 3.1 IWF 

Galvanized ribbed decktng and sheet metal and stainless steel sheet metal . 

will not be painted. 

P ip€  PAINTING 

General 

All uninsulated carbon steel and black i ron  indoor  p i p i n g  shall be 
painted, except p i p i n g  o r  valves enclosed .in housings or above suspended 
ceilings. 
primed with coat o f  f l a t  white undercoat and topcoated wi th  one coat of  
enamel as hereafter described. 
topcoated w i t h  one coat o f  enamel as hereafter described. 

Exposed surfaces o f  insulation on insulated p i p e  shall be 

Uninsulated pipe sha l l  be primed and 
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8. Colors 

Palnt for prim coating shall be a zinc-chromate equivalent to No. 6-209 
as manufactured by Pittsburgh Palnt  Campany. P a i n t  f o r  topcoatfng shall 
be "Speedhide Inter lor -€xter for  Gloss. Enamel" as manufactured by P i  tts- 
burgh Palnt Company. The final color shall be as shown below: 

Surface Color - Chip  Nunber 

Compressed air White 23-83 

Water Gray 23-75 
N I  tmgen Blue 23-77 

Oxygen Green 3-20 
* -. Steam b condensate Gray 23-75 

. 

Painting not required on bare copper tubing or stainless steel. 
8 

. . 

. .  :. . .. . . .  
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SECTION 7 

Fire  Protection System 

7 - 1 .  GENERAL . 
7-1 .1  This section o f  the  specif icat ion re la tes  t o  the design, 

furnishing, and ins ta l la t ion  of an extension to  an existing wet-pipe sprinkler 
system f o r  areas indicated on the design drawfngs,, 
be extended f rom existing piping as indfcated on the drawings .  

New p i p i n g  provided shall 

7 - 1 . 2  Work under th is  specif icat ion shall be perfonned by a recog- 
n i z e d  sprinkler subcontractor fully qual i f ied under the laws o f  the s t a t e  o f  
Kentucky f o r  the i n s t a l l a t i on  o f  automatic sprinkler systems.  The  subcontractor 
shal l  submit sa t i s fac tory  evidence to  the contractor i n  w r i t i n g  o f  comparable 
experience. 

7 - 1 . 3  Sprinkler system design shall be based on a maximum s p r i n k l e r  
Pip ing  shall  be ordinary hazard pipe s i z i n g ,  head spacing of 130 square fee t .  

as per NFPA Pamphlet No. 13, paragraph 3-6. 

7-2. C O N S  AND STANDARDS.--Codes and standards which are called 
f o r  o r  referred t o  herein a re  hereby made p a r t  of this specification t o  the 
extent  indicated by the reference thereto. The l a t e s t  edit ions shall a p p l y .  
I n  the event o f  discre7ancies between th is  specification and the codes or 
standards,  th is  specif icat ion sha l l  govern. 

The following codes and standards shall const i tute  a part  o f  
t h i  s spec i f i cation: 

- American National Standards Institute ( A W )  
American Society for  Testing and Haterials (ASTM) 
National Fire  Protection Association (XFPA)  
Factory Mutual System 

7 - 3 .  SHOP DRAWINGS AND N4NUFACTURER’S  DATA.  

7-3.1 Shop drawings sha l l  be submitted f o r  approval: i n  acc-o‘rdance 
w i t h  t h e  Special Condit ions. 

7 - 3 . 2  The subcontractor shall  furnish a l i s t i ng  o f  make and model 
numbers o f  spr ink le r  heads, h‘angers, e t c .  , f o r  approval  i f  these items are 
d i  f f e r e c t  f rom those indicated on the drawings 2nd  i n  t h i s  specification.  
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7-4. PIPING SUPPORTS AN0 HANGERS.--A11 supports and hangers shall ' /-- 

be in accordance w i t h  NFPA Pamphlet NO. 13 and .IS shown on the drawings.  
Earthquake protection shal l  be provided by the use o f  sway bracing designed 
and ins ta l led i n  accordance w i t h  NFPA Pamphlet No. 13. 
fabrication and i n s t a l l a t i o n  which are not covered by the NFPA Pamphlet No. 1 3  
shall be i n  accordance wi th  this  specification.  

A l l  other de ta i l s  o f  

7-5. MATERIALS .4NO EQUIPMENT. 

7-5.1 T h e  material l i s t  o f  th is  specification i s  ccmprehensive i n  
nature. 
required b u t  t ha t  those required f o r  the work be selected from th is  l i s t i ng .  

published' ra t ings ,  which must carry the approve1 o f  the National Fire Protec- 
t i o n  Association and be l i s t e d  i n  the Underwriters Laboratories, Inc., "List  
of  Inspect& Fire Pmtec t lon  Equipment and Materials ," o r  approved "Equipnent 
f o r  Industrial  Fire Protection" as  published by t i e  Factory Mutual System. 

n o t  shown on the drawings o r  specified i n  this or o t h e r  specifications,  the 
omitted d e t a i l s  shal l  be i n  accordance with the requirements o f  the National 
F i r e  Protection Associat ion Pamphlet No. 13. 

I t  i s  not  intended tha t  a l l  materfals listed wi l l  necessarily be 

7 - 5 . 2  Approva l  o f  materials will be based on the manufacturer's 

Coaes.--Where de ta i l  of design, fabrication,  and erection are - 7-5.3  

7-5.4 
the material and 

I tern 

Pipe 
- 

F i  t t i  ngs 

Unions 

P1 ugs 

Dope 

Bolts and 
Nuts 

Material s.--The sprinkler system sha-11 be nongalvanized o f  
spec i f ica t ions  listed: 

Specif icat ion No. l04A 

Size  ( 1 n c l . r  Specifications 

A7 1 

A 1  1 

Steel ,  Schedule 40, ASTH A120, Grade 8 ,  
b u t t  we1 d 

1 SO-pound, ma1 1 eab l  e ,  screwed, ASTH A 1  9 7 ,  
. ANSI  B16.3 

Al 1 

A1 1 

- 
0 

1 SO-pound', ma1 7 eabl e i r o n ,  screwed, 
brass-to-i ron seats 

Cast i r on ,  square head 

Red lead o r  tef lon tape 

ANSI  heavy hex or regular square head 
s tee l  machine bolts w i t h  semi finished 
heavy hex s teel  n u t s ,  ASTM A307, Grade 8 
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- I tm Size ( I n c l . )  Speci f i ca t  ions 

Thteadolets A 1  1 

S p r i  n k l  er - 
Heads 

Hangers and - 
Sway Bracing 

S tee1 , 20OO-pound, ASTM A105 

Undewri t e r s  approved, 165"F, brass 
u p r i g h t  o r  chrome pendant heads, as  
required, shall be used unless specified 
o therwi se on drawi ngs 

Hangers and sway bracing shal l  be ins ta l-  
led in  accordance w i t h  NFPA Pamphlet No. 13 
and as shown on drawings. 
protection shall be designed fo r  Seismic 
Zone 3 

Earthquake 

S u bs t i  tu t e s  

The use o f  brand names, catalog numbers, o r  name o f  manufac- 
turers  i s  solely f o r  the purpose o f  indicating the type and q u a l i t y  t h a t  w i l l  
be acceptable. 
Condi t i  ons. 

Substitutions may be permitted as described i n  the Special 

7-6. 308 INSTALLATION REQUIREMENTS. 

7-6.1 General, . 

7-6.1.1 . P i p i n ;  material i n c l u d i n g  valves and f i t t i n g s  shal l  be delivered 
t o  the s i t e  in a c lean and protected condition. End seals o f  pipe, valves, and 
flange covers shall  be maintained i n  place,  being removed only as  necessary f o r  
cleaning, fabrication,  e rec t ion ,  or f o r  inspection by the Construction Engineer. 
Care shall  be exercised i n  the h a n d l i n g  and storage o f  a l l  p i p i n g  mater ia ls  
a n d  prefabricated p i p i n g  so t h a t  contamination by moisture, grease,  d i r t ,  or 
injurious foreign matter shall not occur. 

7- 6 .1 .2  T h e  pipe shall  be cut  accurately t o  measurements shown on the 
drawings and t o  s u i t  f i e ld  conditions,  and shal l  be carefully worked i n t o  place 
w i t h o u t  f o r c i n g  o r  springtng. 

7-6 .1 .3  All p i p e  passing through ceil ings shall be proviCed,.with 
adjustable deep chrome sprinkler ce i l i ng  escutcheons. 

7-6.1 .4  The in te r ior  and ex t e r io r  surfaces o f  a l l  piping shall  be kept 
clean a t  a l l  times. Pipe shall  be free o f  fins and burrs and sha l l  be cleaned 
i n  accordance w i t h  cleaning procedures, specified herein. 

7-6.1 .5  No flanges o r  unions shal l  be placed i n  locations which w i l l  be 
inaccessible a f t e r  erection. a 
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7 - 6 . 2  Cutting.--Pfpe and t u b i n g  shall be cut accuratcly t o  measure- 
ments as shown on the drawings and t o  s u i t  f i e ld  conditions. 
cu t te rs  or other methods approved by the Construction Engineer shall be used 
and a l l  cuts shall be reamed t o  remove burrs. Any objectionable defects 
sha l l  be removed by machining, chipping, or g r i n d i n g .  

Approved p i p e  

Threadin .--Threads shall  be concentric w i t h  the o u t s i d e  o f  
Pipe dope shall  be applied l i g h t l y  

Threads shall be drawn f u l l  
+ 7-6.3 

the pipe and shal 
but suf f ic ien t ly  to cover the male threads o n l y .  
t i g h t  but shall n o t  be overtightened. Cross threaded j o i n t s  shall be 
rethreaded and remade. 

conform t o  ANSI  82 .1 .  

7 - 7 .  CLEANING. 

. 7-7: i Prior t o  erection a11 pipe and f i t t i n g s  shall be cleaned as 
follows: 

7-7: 1.1 The inside o f  a l l  plpe and f i t t i n g s  shall be free o f  f o r e i g n  
The inside o f  the pipe and f i t t i ngs  shall be blown matter p r io r  t o  erection. 

o u t  w i t h  compressed a i r .  

7-7.2 Af ter  erection and p r i o r  t o  t es t ing ,  va lves  and plugs a t  low 
points in a l l  systems shall be opened and the system shall be thoroughly 
flushed w i t h  water. 

TESTING.--Testing o f  the sprinkler system shall be as  presc t ibe t  
by NFPA Pamphlet No. 13,’but i n  no event Will the t e s t  pressure be less than 
200 psigmaintained for two hours. 
the Construction Engineer, only an operational t e s t  i s  required. Each t e s t  
shall be i n  the presence o f  the Construction Engineer. 
s h o l l  sign the c e r t i f i c a t e  o f  inspection as a witness o f  a successful t e s t .  
The Construction Engineer shal l  be notified a t  l e a s t  24 hours i n  advance o f  a l ;  
t e s t ing .  

7-8. 

For short sectfons o f  piping, as approved b j  

These representatives 

7 - 9 .  PROCEDURE FOR PLACING SYSTEINS I N  SERVICE.--Under the s u p e r -  
vision o f  the Construction Engineer, the contractor and subcontractor s h a l  i 
j o i n t l y  place the various systems i n  serv ice  w i , t h  the operating mediums. 
subcontractor shal l f u r n i s h  a l l  labor and tools required. 

T h e  

7-10. JOB INSTRUCTIONS. 

7-10.1 All fabricatfon and ins ta l la t ion  work shall conform t o  the 
applicable portions o f  the -NFPA Pamphlet  No. 13. 

7-10.2 When a system i s  connected t o  an existing system, the shutdown 
period shall  be limited t o  regular working hours and the system s h a l l  be 
restored t o  service a t  the end of  the regular working day.  
Engineer shal l  be not i f ied 24 hours i n  advance o f  the shutdown o f  a sprinkler 
sys tern. 

T h e  Construction 

7-1 1 . PIPE PAINTING AND IDENTIFICATION.--See Section 4.  
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Section 8 

ELECTRICAL 

8-1. GENERAL. 

8-1 . I  Scope.--This section o f  the specification relates t o  the 
furnishing o f  a l l  l a b o r ,  e q u i p m e n t ,  material ,  and performance o f  a l l  work 
necessary for or incidental t o  the complete installation o f  electrical e q u i p-  
ment and services in accordance w i t h  the drawings and as hereinafter specified. 

8-1.2 Subcontractor's Responsibility.--The Subcontractor shall 
provide complete e?ectrical work,  unless otherwise indicated, f o r  a l l  a u t o m a t i c  
a n d / o r  manual devices connected w i t h  o r  required for the control o f  e l e c t r i c a l  
equipment associated wi th  a l l  equipment and systems covered under o t h e r  sections 
o f  t h  i s speci f i  cat i  on .  

r The Subcontractor sha l l  coordinate the requirements o f  a l l  
e lec t r ica l  equipment, perform t e s t s ,  make adjustments wherever necessary t o  
insure proper performance o f  the equipment, and i d e n t i f y  equipment i n  accord- 
ance w i t h  the drawings and specifications. 

8-1.3 Instal lation.--The Subcontractor shall instal 1 work t o  conform 
to  recomnendations contained i n  the most recent Issue of  the National Electrical 
Code (NEC) ,  the National Uec t r i ca l  Safety Code, and t o  the applicable rules o f  
national standards and codes hereinafter referred to. I n  the event o f  confl ict  
between the requirements o f  the specifications and any standards or code, the 
s pec i f i ca t i  ons s ha 1 1 govern . 

A1 1 work requI red f o r  the fnstal lat ion of e lectr ical  work 
shall be performed by craftsmen skilled i n  the electrical t r ade .  

8-2. APPLICABLE COOES AND STANOAROS.--All materials, equipment a n d  
work performed shall be i n  accordance w i t h  the appropr ia te  sections o f  t h e  l a t e s t  
issue o f  the  f o l l o w i n g  documents: 

( 1 )  National Electrical Code 
( 2 )  Nat ional  Electrical Manufacturers Association 

( 4 )  Underwriters' Laboratories, Inc. 
(5) Federal Speci f ica t ims 
( 6 )  
(7) National  Erectrical Sa fe t y  Code 
(8)  
(9) 

( 3 )  American National Standards Institute *. I 

Inst i tute  o f  Electrical and Electronic Engineers 

I1 1 umi n a t i n g  Engineering 'Soc ie ty  L i g h t i n g  Randbook 
Insulated Power Cable Engineers Association 

(10) American Society f o r  Testing and Materials 
(11)  Edison Electr ic  Ins t i tu te  Specifications 



8-3. DESCRIPTION OF WORK.--The work sha l l  i nc l  ude the instal 1 a t i o p  
o f  electrical feeders from existing motor Control center " A "  t o  three 4 5  k V A  
transformers and f r o m  the three transformers t o  three new l i g h t i n g  panels 
located on the mezzanine f l o o r  o f  the C-409 building. The lighting panels w i l l  
serve as power source fo r  the C-409 l a b  area .  The lab area work s h a l l  include 
the installation o f  electr ical  receptacles, supplemental 1 ighting, l a b  equipment 
wiring, prefabricated off ice w i r i ng ,  and W A C  system as shown on the drawings.  

8-4. MATERIALS AND EQUIPMENT. 

8-4. I 
otherwise noted, s m  new and shall  bear the label o f  the Underwriters' 
Laboratories, Inc. ,  ( U t ) ,  whenever standards have been established and l abe l  
s e r v i c e  i s  regularly furn ished  by t h a t  agency. 

General *--All materials and equipment furnished, unless 

. 
8-4.2 S u b s t i  tu t fons  

8-4 . 2 . 1 

. 
The use o f  brand names, catalog numbers or names o f  manu- 

facturers i s  solely for  the purpose of  indicating the type and quality that 
will be acceptable. Unless otherwise specifically indicated by the words 
"no substitute," substitutes will be permitted as approved by the Contractor, 

approval i n  accordance with Special Conditions, paragraph SC-11. 
8-4.2.2 Vendor drawings shall be submitted to  the Contractor f o r  

0-4 3 Ljqh t i ng  F i x t u r e s- - L i g h t i n g  f ixtures shall be o f  the type,  
s ize ,  and kfnd specified i n  the f i x ture  schedule or legend on the drawings. 
F7uorescent fixtures shall be equipped w i t h  class P ballasts t h a t  shall be UL 
and CMB approved and o f  the h i g h  power factor type. 
A.  The bal lasts  shall be protected from overheating by a n  internal thermally 
ac tua t ed ,  automatic reclosing device t o  l i m i t  winding temperature.. Ballzsts 
shall be o f  the high efficiency f u l l  output  type suitable for use wi th  b o t h  
3 5  watt and 40 w a t t  lamps. 8al lasts  s h a l l  be Universal b a l l a s t  "wat t  reducer," 
General Electric "low energy," or equal. 

They shall be sound rated 

8-4.4 Lamps.--All lamps shall be furnished and installed by the S u b -  
c o n t r a c t o r .  Incandescent lamps f o r  connection t o  120 v o l t  c i rcui ts  s h a l l  be 
sgecifically ra t ed  f o r  125 v o l t s  unless otherwise specified. 
shall be cool white  type. 

Fluorescent iamps 

8-4.5 Liqhting Panelboards. 

8-4.5.1 Lfghtlng and low vo l tage  panelboards, f o r  operation on 208 

Panelboards 
o r  240 v o l t s ,  shall be o f  the dead f r o n t  sa fe ty  type complete with main circuit  
breaker, when specified on the drawings ,  rated for 240 v o l t  ac. 
shall be provided w i t h  the type, number and size of branch ci rcui t  breaker  
units as indicated on the drawings .  Panelboards shall bear the UL l a b e l .  
Panelboards s h a l l  have fu l ly  rated i s o l a t e d  neutral buses and s h a l l  a l s o  be 
e q u i p p e d  with an  equipment ground bus. Panelboards shall  be comparable t o  
Square-0 Company type NQOB w i  t h  QOB-GF1 frame bol t - i  n b ranch  c i  rcui t breakers 
unless othemise noted on the drawings. 
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8 - 4 . 5 . 2  
board such tha t  the breaker i s  closed when the operating h a n d l e  is moved 
upward ( f o r  ve r t i ca l ly  mounted breaker) o r  t o  the r i g h t  ( fo r  h o r i z o n t a l l y  
mounted breaker).  
t o  c lear ly  indicate  the handle posi t fan.  

The main c i r c u i t  breaker shall be insta l led i n  the panel- 

The main and branch breakers shall have "off-on" markings 

8-4.5.3 Cabinet boxes shall be constructed o f  zinc coated s tee l  and 
shall conform t o  the requirements o f  the UL s tandard  for cabinets a n d  boxes. 
Panelboards fronts shal l  be door-in-door type. Trims shall be f i t t e d  w i t h  
hinged doors having latches only. A directory holder shall be mounted on the 
inside of each door. A neatly typed directory properly identifying each 
c i r c u i t  shal l  be mounted'therein. Cabinets shall be supplied w i t h  standard 
side gu t te r  w i r i n g  space and shal l  be f o r  surface m o u n t i n g  a s  indicated on  
the d rawi  ngs. 

8-4.6 Receptacles. 

8-4.6.1 

. 
Ouplex, 120 vol t s ,  20 ampere, and s ingle ,  208 .vol ts  , 20 

ampere type receptacles shall  be a s  specif ied on the drawings. 

8-4.7 Transformr - 45 kVA. 

8-4.7.1 Transformers, wherever: possible, shal l  be standard r epe t i t i ve  
manufactured products of one reputable manufacturer and shall comply w i t h  N H  
standards and specif icat ions .  

8-4.7.2 All t ransformers shall be of the ratings and capac i t ies ,  
three-phase, a s  noted on the drawings, w i t h  a l l  terminal surfaces e i t h e r  t i n  
o r  s i l v e r  p l a t e d .  Unless spec i f ica l ly  noted otherwise, a l l  transformers shal l  
be o f  the d r y  type f o r  general l i g h t  and power service. Transformers s h a l l  be 
su i tab le  f o r  indoor  use f o r  wall  bracket or  f loor  m o u n t i n g  as required by the 
drawings. U n l e s s  noted otherwise, a l l  transformers shall have a m i n i m u m  number 
of 2 - 1 / 2  percent f u l l y  rated kVA t a p s  below and above rated primary v o l t a g e  i n  
accordance w i  t h  the f o l  1 owing : 

3 phase, 30 k V A  and la rger :  2 FCAN and  4 FC8N 

8-4.8 Maqnetic Sta r t e r s  - Full Voltage. 

a-4.8.1 Magnetic motor s t a r t e r s  shal? be s i t e  1 ,  rated fof.600 v o l t s ,  
w i t h  s t a r t - s t o p  pushbutton mounted i n  f ron t  cover of a NEMA 1 enclosure. 

8-4 .0 .2  Magnetic s t a r t e r s  f o r  three-phase motors s h a l l  be equipped w i t h  
three t h e n a l  overload relays f o r  overload protection. Overload relay heater 
e lecents  sha l l  be s i ted  and ins ta l led  by the Subcontractor i n  accordance wit!! 
motor nemeplate f u l l  l o a d  current. 

a-4.8.3 Operating co i l s  shal l  be 208 v o l t s ,  60 Hz. 

8-4.8.4 Enclosure shall be NEMA type 1 except where otherwise noted 
on the drawings .  
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rc- 8-4.8.5 Sta r t e r s  shall be Allen-Bradley Bulletin 709 w i t h  push- 
b u t t o n  k i t  Bulletin No. 1481 o r  approved equal. 

8-4.9 .--Hanua\ s tar ters  f o r  120 
h tr ip free overload pro- vol t  motots shall 

tection i n  sui table  enclosure unless otherwise noted on the drawings.  
l oad  relay heater elements shall be sized i n  accordance w i t h  the motor 
nameplate f u l l  load current .  

Over- 

8-4.10 Safety S w i  tches. --Safety switches shall  be heavy duty  type' 
s ingte throw, w i th  v i s ib l e  blades in NEMA 3R enclosure f o r  a l l  switches 
located outdoors and NEMA 1 enclosures for a l l  switches located indoors. 
Switches s h a l l  have quick-make, quick-break mechanism, f r o n t  cover in te r lock  
and i n d i c a t o r  handle.  
number ' o f  poles, nonfus ib le ,  e t c . ,  as indicated on the drawings.  

' 

Switches shall be o f  the  ampere and v o l t a g e  r a t i n g s ,  
. 

8-5. MISCELLANEOUS INSTALLATION METHODS. 

8-5.1 
screws or bolts; to masonry by means o f  threaded metal i n se r t s ,  metal expansion 
screws, metal expansion shields  or toggle b o l t s ;  and to  s t ee l  by means o f  
machine screws, bolts o r  by welding. No wood o r  f i b e r  p l u g s  will be permitted. 
Fastenings t o  concrete may be accompl ished w i t h  Ramset low powered gun  fasteners, 
toggle bolts  or expansion anchors. 

Fastenings.--Fastenings t o  wood shall  be by means o f  wood 

8-5.2 Hanqers and Supports. d 

8-5.2.1 Hangers and supports shall be furnished and ins ta l l ed  as 

8 - 5 . 2 . 2  Equipment supports shal7 be Unistrut or s t ructural  s t e e l ,  

shown on the drawings and as specified. herein. 

welded or b o l t e d ,  r i g i d  and workmanlike i n  appearance. 
with spring lock washers shal l  be used. 

a n d / o r  s t raps .  

Hex head machine b o l t s  

8 - 5 . 2 . 3  Hangers s h a l l  be g a l v a n i z e d  steel w i t h  a p p r o v e d  condu i t  c 1 a r . x  

8 - 5 . 2 . 4  A l l  angle i ron, channel iron, Unistrut, rods, hangers and 
supports r e q u i R d  to i n s t a l l  and mount the e lectr ical  equipment s h a l l  be fur- 
nished and installed by the Subcontractor. 
shal l  be cleaned o f  r u s t  a d s c a l e  and painted with one coat o f  metal primer 

Angle and channel i r o n  members 

a f t e r  fabrfcation 
w i t h  Sectfon 4.  

8-6 

and then i f  n o t  concealed, shall be painted i n  accordance 

CONDUIT, FITTINGS AND ACCESSORIES. 

Heavy Wall R i q i d  S tee l .  
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-- 
8-6.1.1 Heavy w a l l  r igid steel c o n d u i t  shall be hot-dipped g a l v a n i z e d  

or electro-galvanized, inside and outside, i n  conformity w i t h  Federal S p e c i f i -  
cations WW-C-581A. C o n d u i t  couplings, elbows, nipples and f i t t ings  f a b r i c a t e d  
f r o m  steel t u b i n g  shall conform i n  a l l  respects t o  the same specifications. 
C o n d u i t  shall be National Electric Sherarduct, Youngstown Buckeye, o r  Triangle. 

8-6.7.2 A l u m i n u m  f i t t i n g s ,  boxes, condulets, e t c . ,  shall n o t  be used 
w i t h  steel c o n d u i t  except  where specif ical ly shown on the drawings. 

8-6 2 L i q u i d t i g h t  F l e x i b l e  Metal Conduit .  * *  

8-6.2.1 L i q u i d t i g h t  f lexible metal conduit s h a l l  be fabricated o f  
galvanized steel f lexible t u b i n g  w i t h  a synthetic jacket extruded over t h e  
tubing, similar t o  "Sea l t i t e  EF" manufactured by American Metal Hose Division 
o f  the  American B r a s s  Company. 

8-6.2.2 
l i q u i d s  shall be l iquidtight with connectors approved f o r  this  use. 

A11 f lexible  conduit exposed t o  weather, water o r  other  

8- 6 .2 .3  L i q u i d t i g h t  c o n d u i t  assemblies shall i n c l u d e  on each end  
an insulated s tra ight  o r  90 degree angle connector equal t o  Thomas & Betts 
Series No. 5300. 
l i q u i d t i g h t  assembly is called fo r  on the drawings or in the s p e c f f i c a t i o n s .  

T h i s  shall be the conduit assembly intended'wherever a 

8-6.2.4 L i q u i d t i g h t  conduit assemblies shaTl be used between motor 
terminal boxes or other equipment subject t o  v i b r a t i o n  and/or  mechanical 
adjustment and the r i g i d  c o n d u i t  systems o r  elsewhere as shown on the 
drawings .  L i q u i d t i g h t  conduit used t o  connect t o  motor terminal boxes f o r  
housing motor conductors shall not be less than 12 times the trade s ize  i n  
length b u t  i n  no case less  than 12  i n .  

8-6.3 C o n d u i t  Fitt ings. 

8-6.3.1 Cast malleable iron or steel c o n d u i t  f i t t ings  s h a l l  be 
thoroughly coated wi th  metallic zinc o r  cadmium inside and outside a f t e r  a l l  
machine work i s  completed and, insofar as i t  applies, f i t t i n g s  shal l  conform 
t o  Federal Spec! f i  ca t ions  W-F-406. 

I 

8-6.3.2 Nonmetallic insulating type bushing used on r i g i d  c o n d u i t  
shall be 0.  2. type A ,  Thomas & Betts 200 ser ies ,  Efcor Type P8, or Appleton 
type 88U. 

8-6.4 Boxes: Junction, T e m i  nal P u l l  . 
8-6.4.1 A l l  junction and pull boxes shall be furnished and  sized i n  

accordance w i t h  the the NEC where not sized on the drawings. 

8 - 6 . 4 . 2  Junction and p u l l  boxes located indoors i n  nonhazardous areds 
s h a l l  be code p u g e  g a l v a n i z e d  sheet s teel  
knockouts o r  t x e w a y  openings and hinged covers. 

welded construction, w i t h  c o n d u i t  
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8-6 . 5 Instal  1 a t i o n  . 
8-6.5.1 All w i r i n g  shall be installed i n  galvanized o r  sherardized 

r i g i d  steel conduit. 

0-6.5.2 Conduft  shall be delfvered t o  the j o b  s i t e  i n  10-foot 
lengths, each l e n g t h  bearfng the UL label and the name o f  the manufacturer. 
Condu i t ,  whether concealed o r  exposed, shall be adequate'ly supported i n  
accordance w i t h  NEC requirements and good practice. Supports shall be spaced 
not more than 7 f t .  a p a r t  f o r  one inch and smaller conduit or more than 10 f t .  
a p a r t  f o r  conduit larger than one fnch. 

a - 6 . ~ 3  Conduit shall  be secured t o  walls, b u i l d i n g  f raming ,  e t c . ,  
by the use o f  malleable i r o n  galvanized "U" b o l t s ,  beam clamps,  conduit 
s t raps,  o r  Unistrut f i t t i n g s  when Unistrut racks or supports are used. Con- . 
d u i t  shall be securely fastened t o  a l l  out let  boxes, pull boxes, cabinets 
and switch boxes by double locknuts and I n s u l a t i n g  bushings unless boxes w i t h  
conduit hubs are provided. 

8-6.5.4 Conduit shall i n  no case be secured direct ly t o  other p ip i ng .  
C o n d u i t  paral le l  t o  o r  crossing uninsulated hot water or steam pipes must be 
separated f r o m  them by t 2  i n .  i f  parallel or 6 In. i f  crossing. Where these 
lines are insulated, conduit parallel to  or crossjng them must c l e a r  the 
insulation surface by 2 fn. 
water l ines and shall be separated from them I n  other directions by a t  least 
3 in. . 

conduit cut te r  and threader. The ends.shal1 be reamed o f  burrs, and a l l  metal 
shavings and cutting lubricants shall be removed before the condu i t  i s  connected 
t o  the c o n d u i t  s y s t e m .  

Conduit sha l l  no t  be run directly under cold 

a - 5 . 5 ~  Conduit shall  be cut square and threaded with  an approved 

8-6.5.6 Bends, o f f s e t s  and bevels shall be avoided i f  practical'; b u t  
i f  they are necessary, they s h a l l  be made w i t h  an approved bending device. 
C o n d u i t  crushed or d e f o r m e d  i n  bending wi l l  be rejected. T h e  use o f  h e a t  i n  
b e n d i n g  c o n d u i t  will no t  be permitted. Where a number of conduits are r u n  
t o g e t h e r ,  t h e  r a d i i  o f  any required bends shale1 be such t h a t  the installation 
will be n e a t  i n  appearance. 

8-6.5.7 All connections i n  r ig i  t condui t  shall be made w i  ttr a p p r o p r i -  
a t e  f i t t i n g s  and be securely t i gh tened .  
nations, as well as any which  have n o t  been adequately tightened, w i l l  be 
rejected. 

Improperly made connections or termi- 

All conduit shall be installed by craftsmen skilled i n  the t r ade .  

8-6.5.8 The exact  locations and routing o f  c o n d u i t ,  when not  shown 
i n  d e t a i l  on t he  drawings, shall be determined by the Subcontractor s u b j e c t  
t o  a p p r o v a l  o f  the Construction Engineer. 
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8-6.5.9 Condui t  which i s  run exposed shall  be r u n  a t  r i g h t  angles 
t o  or paral le l  t o  b u i l d i n g  s t ruc tura l  members wherever possible and shall be 
adequately supported by brackets 
Diagonal runs shall  n o t  be made except i n  special cases or concealed i n  
concrete slab.  

clamps , o r  braces  wherever required, 

8-6.5.10 I n  no case shall  any e l ec t r i ca l  conduit be bent o r  any 
fabricated elbow be applied t o  l e s s  t h a n  the allowable bending r a d i u s  o f  
any i ns t a l l  ed conductor. 

* -  
8-7 WIRE, CABLE AN0 CONNECTORS. 

8-7.1 Conductors . 
8-7.1 . I  A 1  1 conductors shal 1 be stranded copper except 1 i g h t i  ng 

and receptacle  c i r c u i t  conductors may be so l id .  The  m i n i m u m  s ize  conductor 
t o  be used f o r  power and l i g h t i n g  c i r c u i t s  shal l  be No, 1 2  AWG. 

a-7.1.2 All conductor s i ze s  as specif ied on drawings are  given i n  
American W i  re  Gauge. 

8-7.2 600-Vol t I nsul at i on. 

8-7.2.1 Wire and cable w i t h  a 600-volt i n s u l a t i o n  r a t i n g  shall  be 
furnished and ins ta l led  f o r  a l l  power.feeders, m t o r . l e a d s ,  l i g h t i n g  and 
control circuits t h a t  are  designed f o r  operating voltages up to  and including 
SSO volts .  A l l  conductors shall be l i s ted by Ul. f o r  the applications specified 
on the drawings. 

8-7.2.2 A i l  conductors shal l  have NEMA type XHHW insulation rated a t  
90°C. 

8-7.3 Copper Conductor Connectors 300 V o l t s  or Less. . 
8-7.3.1 Sp l  i c e s ,  taps and terminations o f  stranded conductors 

No. 10 ANG and s m a l l e r  shall be made w i t h  pressure connectors,  Thomas & E e t t s  
“ S t z - K o n ”  3r e q u a l .  Splices and taps i n  so l id  No. 10 AMG and smaller s h a l l  
be made w i t h  sgrlit-bolt connectors o r  w i t h  insulated wire nuts, Thomas & B e t t s  
“Piggy” o r  e q u a l .  Terminations o f  sol id  conductors No. I0  AWG and s l m l l e r  may 
be made by f o d n g  the wire t o  f i t  under a screw head, t h u s  requiring.no 
connector. 

8-7.3.2 Splices and taps i n  copper conductors No. 8 AWG t h r o u g h  No. 1 
AWG and terminations o f  these s izes  o f  conductors other t h a n  i n  equipment lugs 
( L e . ,  mold& case c i r c u i t  breakers) shall  be made w i t h  e i ther  copper mechznical 
connectors o r  w i t h  wrought copper compression connectors. 
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Type of Thomas 8 Betts 
Connection Type o f  Connector Series No. 

Spl  ice Mechanical - Spl  i t-801 t 2T thru 8T 
Tap Mechanical - Spl i t-801 t 2T t h r u  8T 
Termi na t i  on Mechanical - One-Hole Lug 131000 
Spl i c e  Compression - Two-Way Connector YS4500 
Tap Compression - I T '  Tap #S4700 

Compression - One-Hole Lug YS4100 Termi na tl on 

8 -7 .3 .3  Spllces and t aps  i n  copper conductors No. 1/0 AWG t h r o u g h  
No. 4/0 AWG and terminations o f  these sizes o f  conductors other t h a n  i n  e q u i p -  
ment lugs ( L e . t  molded case c i r c u i t  breakers) shall  be made with wrought  
copper compression connectors. . 

Type of 
Connec ti on Type o f  Connector 

Thomas & Betts  
Series No. 

Spl  f ce 
Tap 
Termlnation 

Two -Way Connector t54SOO 

Two-Hole Lug 8154200 
"C" Tap 159700 

8-7.4 

8-7.4.1 

Copper Conductor Connectors over 300 Vol ts .  

All connectors specffied for use w i t h  copper conductors 
carrying 300 v o l t s  or less are appl  i cab1 e f o r  use wi th  conductors carrying 
u p  t o  600 vol ts ,  except insu la ted  wire nuts  shall not be used. 
i n  conductors No. 10 and smaller shall be made with split-bolt  connectors. 

Splices 

5-7.5 Mi re Connections .. 

- 8-?.5.l Splices and taps shal l  be made in junction boxes or wiring 
gutters  only. 

a-7.s.2 Mire shall be thoroughly cleaned before connectors are 
a p p l  i ed .  

I 

8-7 Insulation o f  Splices and Taps 600 Vol ts .  

a-7.6.1 Spltccs and taps i n  thermoplastic (TIM and XHHW) and rubber 
conductors sha l l  f i r s t  be insulated w i t h  r u b b e r  tape,  Okonite Company "Okoni te" 
type No. 10. Connection shall then be wrapped w i t h  a71 weather vinyl plast ic  
tape, 3M Company "Scotch" No. 88. Connections n o t  housed i n  a j u n c t i o n  box or 
other metal enclosure shall have an a d d i t i o n a l  protective wrapping o f  f r i c t i o n  
tape, Okon i t e  Company "Manson" type No. 5 ,  t o  p r o t e c t  the connection f rom 
abrasions. 
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8 - 7 . 6 . 2  A l l  outdoor  splices and taps i n  type TH'rl and XHHW insulated 
Conductors, such a s  splices a t  service entrances and any connections trhich a r e  
subjected t o  h i g h  h u m i d i t y ,  shall be insulated specified above, then wrapped 
w i t h  linen c l o t h  tape and p a i n t e d  w i t h  two brushed-on coats o f  General Elect r ic  
C omp a n y " G 1 y p t a 1 . " 

8-7.6 .3  On a l l  splices and taps,  the tape applied d i r e c t l y  over the 
connector s h a l l  be wrapped as t i g h t  as possible i n  a manner so as  t o  pad the 
sharp edges and f i l l  the indents o f  the connector. The ou te r  tape sha l l  be 
applied until the t o t a l  area o f  the i n i t i a l  taping 1 s  covered with  a m i n i m u m  
o f  fou r  layers.  The total  thickness of the combination of tapes shall be a t  
l eas t  equal t o  the thickness o f  the conductor i n s u l a t i o n .  
appropriate w i d t h  shall be used. 

Tape of  an 

8-8. IOENT IF I CAT I ON . 
9 

8-8.1 

8-8.1.1 Safe ty  switches, c i r cu i t  breakers, mtor s t a r t e r s ,  1 i g h t i n g  

Eq u i  pme n t . 
panels, power panelboards and o t h e r  similar electr ical  equipment s h a l l  be 
i dent i f i ed . 

a-a.i.2 L i g h t  switches, receptacles and other similar electrical 
devices shal l  be identified as t o  voltage, phase and source o f  power. F o r  
example, a l i g h t i n g  switch on c i r c u i t 1 5  f r o m  panel 8 would be marked "120 
Vol t ,  79, L P B - I S . "  0 

8 - 8 . 1 . 3  The means o f  identification shall be subject t o  approval o f  
the Construction Engineer b u t  i n  general shall  be as follows: 

9 

8-8.1.4 Exterior surfaces of 1 i g h t i n g  s w i t c h e s  and recegtacles shall 
be i d e n t i f i e d  by means of raised 1/4-inch h i g h  characters on l / 2 - i n c h  w i d e  
aluminum s t r i g s .  Identification t ags  shall be securely fastened t o  the 
equipment with noncorrosive r ivets .  

8-8.1.5 . Safety switches, c i rcui t  breakers, mtor s tar ters ,  l i g h t i n g  
panels ,  pcwer ?anelboards and other similar e lec t r ica l  equipment s h a l l  be 
identified a s  per S k e t c h  A-E-l4469-A, Rev. 1 attached t o  this  section of  the 
specification. 

diagram and shal l  include the following: 

. 2 .. . 
8-8.1.6 Identification shal l  be i n  accordance w i t h  the one line 

( 1 )  Maximum voltage 
( 2 )  Equipment designation 
( 3 )  
( 4 )  Equipment supplied 

Sourxe o f  supply "Fed from..  .." 
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/ The "maximum voltage'' and ''source o f  supply" may be omitte 
on branch breakers in u n i t  substations o r  panelboards where such i s  obvious. 
The "equipment supplied" notation may also  be omitted where such i s  obvious. 

Example: (1 )  480 vol t s  AC 
Power Dist panel 
Fed from Sub 9Al 

Comp t SA 

8-8.1.7 Light ing and Oistribution Panel boards .--The panel d i r e c t o r i e s  
i n  l igh t ing  panelboards shal l  be neat ly  f i l l e d  ou t ,  showing f o r  each c i r c u i t  
the equipment served, f loor and column-location and room number where a p p l i -  
cable .  Spare c i r cu i t s  shall be i d e n t i f i e d  on the  schedule. 

. 8L8.2 Conductors. 

0-8.2.1 A l l  sfngle conductor power and control w i r i n g  shall be 
identified i n  a l l  readily accessible  j u n c t i o n  boxes I n  the w i r i n g  sys tem as 
well as a t  a l l  terminations. 
where no taps or splices are made. 
on numbers o r  l e t t e r s  attached t o  each conductor. 

Conductors need n o t  be i d e n t i f i e d  i n  p u l l  boxes 
Ident i f ica t ion  shal l  be by means o f  taped 

8-8.2.2 All threc-phase power feeder conductors shall be identified 
by phase des ignat ion ,  e.g. ,  @A, B8, BC. 

8-9. GROUNDING. /- 

8-9.1 General. 

8-9.1 .I The grounding shal l  be i n  accordance w i t h  the drawings a n d  
the NEC. 

* 8-9.1.2 A1 1 ground connections requi red by the NEC and  any other 
additional grounding as  shown on the drawings  o r  as specified herein s h a l l  
be furnished and ins ta l led.  
breakers, contro'l devices,  motor frames, cab ine t s ,  panelboards, e t c . ,  sha l l  
be grounded t o  the building common ground network w i t h  bare copper w i r e  o f  
the s izes  as shown on the drawings o r  i n  accordance w i t h  the NEC. I n  general 
grounding shall  conform w i t h  the applicable requirements o f  the NEC except as 
amended here in .  

a 

All enclosures f o r  s a f e t y  w i t c h e s ,  c i r cu i t  

8-9.1.3 E q u i p m e n t  and circuits s h a l l  be grounded by a continuous 
grounding conductor. 
w i t h  the power conductors. 
not be acceptable. 
so l e  means o f  g r o u n d i n g  will .not  be acceptable. 

The grounding  conductor shall  be run i n  the same c o n d u i t  
T h e  use o f  conduit as sole means o f  grounding w i l l  

Grounding or bonding'of equipment t o  b u i l d i n g  s tee l  as a 

8-9.1.4 All ground wi res  sha l l  be copper. A l u m i n u m  ground wires 
are not pennitted and w i l l  n o t  be accepted. 
shall be stranded. 

Ground wires No. 8 AWG and larger 
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8-9.1 .S Connections t o  ground buses and connections o f  ground con-  
ductor3 t o  switch boxes, panel boxes,  cabinets, e t c . ,  shal l  be made w i t h  
compression connectors. 
i nsul a t e d .  

Splices and taps i n  ground conductors need no t  be 

8-9.1.6 All contact surfaces shall be thoroughly clean and b r f g h t  
before connections are  made t o  insure making good electr ical  contact. 

8-9.2 L i g h t i n q  F i x t u r e  Enclosure Groundinq.--A continuous ground 
conductor, preferably a sol id ,  bare wire sited i n  accordance w i t h  the drawinas- 
shall be r u n  i n  the same conduit as the c f r c u i t  conductors and attached t o  t i e '  
metal .enclosure o f  each l i g h t i n g  f ixture and related local switch box.  

8 - 9 . 3  Receptacle Groundi  q. - - A 1  1 receptacl es , 1 2 0  and  208 vol  t ,  
s h a l l  be provided with a grounding pole, which shall be attached t o  a con- 
tinuous ground conductor sized i n  accordance w i t h  the drawings. The ground 
conductor shall be permanently grounded t o  the b u i l d i n g  g round ing  sys tem.  

. 

r 

8-9 .4  Trans fo rmer  Neutral Groundinp.--The secondary neu t ra l s  o f  
a l l  208Y/120 v o l t ,  three-phase l i g h t i n g  transformer s h a l l  be grounded i n  
accordance w i  th  Section 250-26 o f  the NEC. 

- 

8-10. FIELD TESTING. 

8-10.7 General .- - Test  a l l  w i e ,  cable and'electrical equipment fu r-  
nished, ins ta l led  or connected t o  assure proper ins ta l la t ion ,  connection and 
function i n  acccrdance w i t h  the drawings,  speciflcations and manufacturer's 
recommendations. Include a l l  t e s t s  recommended by the equipment manufacturer 
whether spec i f ied  o r  not, unless specifically waived by the Contractor. Include 
any additional t e s t s  issued by the Contractor that he deems necessary because o f  
f i e l d  c m d i  t i o n s  t o  determine t h a t  equipment, mte r i a l  and  systems meet require- 
ments o f  the specif icat ions.  Furnish qua1 i f ied personrtel and  testing e q u i p r e n t  
as required t o  perform a l l  t e s t s .  Maintain a complete and accurate written recsr i  
o f  a l l  tests  showing date,  personnel making t e s t ,  equipment or material tested, 
t e s t s  perfonrred, and resu l t s  w i t h  copies furnished t o  the Contractor. The  Sub- 
contractzr shal l  be responsible f o r  any damage t o  equipnent o r  material d u e  t o  
improper t e s t  grxedures  o r  t e s t  apparatus handling, and  shall replace or t e s t w e  
t o  original cmdi t ion  any damaged equipment or material a t  no cost t o  the Con- 
tractor .  Provide safety devices such a s  rubber gloves and blankets, pro tec t ive  
screens and b a r r i e r s ,  danger signs, e tc .  , t o  adequately protect and wdrn a l l  
personnel i n  the vic in i ty  o f  the tests .  

8-10.2 Molded Case C i  rcui t Breaker T e s t s  .--Check a1 1 connections, 
v i s u a l l y  inspect  each breaker and ogierate manually. Check f o r  proper current  
r a t i n g  f o r  c i r c u i t  t o  which connectzd. 
grounds. 

Megger each pole for freedom f ron  

8-10.3 Phasing and P o l a r i t y  Tests.--Check a l l  motors f o r  proper 
rotation and determine t h a t  b o t h  phasing and phase rotation are correct f o r  
a l l  c i n x i t s .  Change a l l  w i r i n g  where phasing o r  polarity i s  not  correct and 
repeat t e s t s .  
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8-10.4 600 Vol t Wire and  Cable T e s t s .  

8-1 0.4 . 1 

8-lO.4.2 Test No. 1 - Cont inui ty .  

This section o f  the specification covers the electrical 
testing o f  a l l  600 v o l t  insulated single and mu1 ticonductor w i r e  and cable. 

8-10.4.2.1 Make t e s t  f o r  continuity and correctness o f  w i r i n g  and 
identification on a l l  conductors o f  ltghting and receptacle branch c i rcu i t ,  
power and control c i rcui t s  and motor leads. 

8-10.4.2,Z 
a buzzer o r  a l igh t .  

Test shall be made w i t h  a dc t e s t  dev ice  such as a b e l l ,  

* 81fO.Q.3 Test No. 2 - Insulation Resistance. 

8-10.4.3.1 
given an  " I n s u l a t i o n  Resistance Test" us ing  a I000 v o l t  _motor d r i v e n  "Megger." 

8-10.4.3.2 The t e s t  shall be made with the conductors dfsconnected a t  
the equipment. Test  shall  be made between one conductor and ground w i t h  the 
other conductors grounded. Each conductor shall be tested in the same manner, 
The voltage shal l  be applied f o r  a minimum o f  three minutes and until the 
reading reaches a nearly constant value, 

A17 600 volt power cables no. 4 AWG and larger sha l l  be 

8-J0.4.3.3 Acceptable minfmurn resistance readfngs shall be .2S megohrns. ,-- 

- I f  megger readtngs indicate damaged insulation, the conductor shall be rejecth 
and shall be replaced by the Subcontractor. The replacement conductor must p 
the requi red megger t e s  t.  

8-10.4.3.4 More t h a n  one conductor may be l i s ted  on the same c a b l e  t e s t  
report provided a l l  conductors l is ted are tested and accepted on the same d a t e .  
Reports sha l l  include complete identification o f  the feeder, megger readings 
v s ,  t i m e  data,  ambient temperature and weather conditions. 

8-10.5 L i qh t i nq  Fixtures.--Give a l l  l i g h t i n g  fixtures a n  o p e r a t i o n a l  
test .  All f ix tures  must operate, a l l  lenses must be clean and a l l  local switches 
must function properly. 

8-10.6 120 Vol t Receptacles. 

8-1 0.6.1 A random check o f  receptacles shal l  be made to  insure t h a t  
neutral and ground wires 'are  connected properly, 

8-10.6.2 After installation, a l l  120 volt  receptacles shall be checked 
f o r  c s r rec t  w i r i n g  by the use o f  a Daniel Moodhead Model No. 1750 tes te r .  

8-10.6.3 After completion o f  w i r i n g  t e s t  i n  section 8-10.6.2, a l l  120 & 2C 
v o l t  receptacles s h a l l  be given an equipment ground impedance t e s t .  The tes t  
shall  be performed using a Daniel Woodhead Model No. 7040 "Ground Loop Impedance 
Tester ."  The maximum a1 lowable impedance s h a l l  be 1 .O ohms. 
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CAUTION: This test sha l l  be performed a t  each receptacle 
with no loads plugged into other receptacles sharing the same equipment grcund 
conductor, 

8-1 0.6.4 Al l  receptacles checks s h a l l  be mzde by the Subcontractor 
using test equipment furnfshed by the Subcontractor and in the presence of 
the Const ruc t ion  Engineer. Any receptacles not passing the required tes ts  
s h a l l  be corrected by the Subcontractor and then verified by the Construction 
Engineer as being acceptable. 

. 

c 

. 
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Section 9 

LABORATORY EQU IPMENT 

9-1.  SCOPE.--This section o f  the specifications relates  t o  
furnishing and instal l ing o f  a l l  l abora to ry  equipment and accessories a s  
shown on the design drawings, or a s  specified herein. 
o f  these specifications f o r  the mechanical and electr ical  services. 

Refer t o  other sect ions  

9-2. SHOP DRAWINGS. --Shop drawings shall be submitted fo r  
approval i n  accordance w i t h  SPECIAL CONDITIONS paragraph: SUBCONTRACTOR'S 
SU BM ITTAL S . 

9-3- GENERAL REQUIREMENTS. 

9-3.1 The Subcontractor shall provide a l l  laboratory equipment 
and accessories required and shall provide adequate supporting devices 
required for  complete instal lat ion.  

9-3.2 The Subcontractor shall provide al 1 hardware required f o r  
instal lat ion such as screws, n u t s  and bolts, clips, anchors, shims, inserts ,  
e t c .  

9-4. MATERIALS. 

9-4.1 General .--The laboratory equipment shall 'be manufactured 
by Kewanee Scientifi-pnent Corp. , o r  approved equal unless otherwise 
specified. Equipment shall be i n  accordance w i t h  APPENDIX A ,  LASORATORY 
EQUIPMENT SCHEDULE, and as  shown on the design drawings. 
shall be i n  accordance w i t h  APPENDIX B ,  LABORATORY SERVICE FITTINGS, and as 
shown on the design drawings. 

assembi ed i n  accordance w i t h  the manufacturer's instruction and engineering 
s tandards  f o r  zaximurn s tab i l i ty  and strength, while a l l o w i n g  maximum compati- 
b i l  i t y  w i t h i n  a l l  cabinet configurations. 

Service f i t t i n g s  

9-4.2 Laboratory Equipment---All laboratory equipment shall be 

9-4.3 Work To s.--Work tops shall be "Kemresin" a s  manu'factured 
by Kewanee o r  a p p r o v d  o r  s tainless  s teel .  "Kemresin" tops shall be 
made from modified epoxy ' resins specially designed for  laboratory counterwork 
surfaces. Stainless steel tops  shall be fabricated from Type 316 stainless.  
Seams shall  be welded, water t i g h t ,  ground flush and polished. A l l  corners 
s h a l l  be covered and rounded. 

9-4 .4  Sinks.--Sinks shall be sloped t o  the out let  and shall be 
furnished w i t h  out le ts ,  including back n u t  and strainer.  
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9-4. s Plumbing F i x t u r e s . - - A l l  equipnent shall be furnished F- 

complete w i t h  faucets, drains and tail pieces, and u t i l i t y  and e l ec t r i c  
o u t l e t s  as shorn on the LABORATORY EQUIPMENT SCHEDULE, A P P E M H X  A .  

9-4.6 Fume Hood.--Refer to the mechanical drawings for exhaust 
blower required for %me hood. 

9-4t7 Col o r  Sel ect ion.  

9-4.7.1 . Color for a l l  base un i t  shells, draMr bodfes and t r i m  
parts shall be "Kenr-Ponent" standard color number 20, sand trim. 

9-4.7.2 Accent color used on drawer fronts, doors  and top f r o n t  
p a n e l s  shall  b e  "Kem-Ponent" standard co lor  n u m b e r  4 9 ,  tangerine. . - 

9-5 . INSTALLATION. 

9 - 5 1  General .--All laboratory equipment shall be protected 
f rcm s o i l i n g  and damage Curing hand1 ing  and i n s t a l l a t i o n .  
ment shall be i n s t a h d  i n  s tr ic t  accordance with the manufacturer's ins t ruc-  
tions. 0 

Laboratory e q u i p  

- 
plumb, level true, and.-: . - - . - - - -  -.-..-. .. 
concealed shims. 

9-5.2 Posftioninp.--Laboratory equfpnent shall be posi tioned 
s t ra iqh t  w i th  no d i s t m t f n n c ,  Shim a s  required, using 

Adjustment.--Adjust laboratory equipment and hardware s 
e-- 

90s. 3 
that doors and drawers operate smoothly without warp o r  bind. 
operating hardware as recommended by manufacturer. 

Lubricate 

9-6. . CLEANING.--Remove all packing and/or protection and 
t h o r a u g h l y  c l e a n  2nd pol ish a1 1 surfaces. 
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APPENDIX A 

LABORATORY EQU IPMENT SCHEDULE 

Environmental Laboratory, C-409 

ITEM CATALOG SIZE QUANTITY MODEL NO. NO. DESCRIPTION OF EQUIPMENT 

1 U t i l i t y  Table 8 ' L  x 31"H x 24"W I ea. K7-6353 

9 ea. KW-1258 2 Wall Storage  Case 48"L x 30"H x 12"O 

3 a .  Wall T a b l e  Assembly 3 e a .  K7-2105 

b. S i n k  25" x 15"  x 10"D 1 e a .  100s 

c. Sink serv ice  fittings: 
1 )  Distilled water 

gooseneck faucet 1 ea. T-368 

2 )  Hot and cold water 
1 ea. T-340 

1 ea. T-260 

mixing va lve  - 0 -  

3 )  kety'lene gas fitting --- 
4 )  Oxygen g a s  fitting 1 ea. T-260 

1 ea.  T-260 

1 ea. T-250 

5 )  Air f i t t i n g  

--- 
7 )  Eye U S ~ ,  hand-held 

t a b l e - t o p  mounted, 

E::? xc: Company 
S2e:t=.zR S z f e t y  

1 ea. SE-921 

8 )  " 2 "  3 1 - 3  t r a p ,  
Po? :derhel ene 1 1 /2" ,  
Horni: rzn Industries 

*-. 

341231 

9 )  Kcresin Sink  Outlet 1 1/2" 1 ea. 482 

2 ea. 581 - 7  

5 ea. KY-1616 

9-3 



Appendix A 
Page 2 

,I"- 

ITEM CATALOG 
NO. DESCRIPTION OF EQUIPMENT SIZE QUAfiTrTY MOOEL NO. 

5 Fume Hood 

Accessories include: 
a )  Four remote c o n t r o l l e d  

s e r v i c e  f i t t i n g s ;  a i r ,  
- Acetyl ene, N i  trogen, 

c o l d  water 

b )  2SO-volt s i n g l e  AC 
outlet (NEMA 6-20R) 

c )  120- vo l t  duplex AC 
outtet  (NEMA 5-2OR) 

S ' L  x 37"W x 7 ' 0 1  1/4"H 1 ea.  KH-100s 4 s  

2 ea. 

2 ea. 0 - 0  

d )  Two-tube, f luorescent  
lfght f f x t u r e  w i t h  

e )  Cup drain, s t a i n l e s s  

switch .-- 1 ea. 0 - 0  c 

steel 5" d i a .  1 ea. --. 

- 

6 a .  Wall T a b l e  

b. Sink 

10'-2"L x 4l"H x 31"W 

16" x 12" x 8"O 

c .  Sink s e t v i c e  f i t t i n g s :  
1 ) Eye wash, hand-held 

t a b l e- t o p  mounted, 
Speakman Safe ty  

2)'Hot and cold water 

. 
* 

. Equ i prrent Company 0.- 

mixing va lve  -0 .  

0 

3 )  "P" Drum trap, 
Polyethelene 1 1 /2" ,  
Hami 1 t o n  I n d u s t r i e s  

4 )  Kemresin Sink Outlet 

5 )  Distilled water . 
gooseneck faucet 

7 1/2" 

-0 .  

1 'ea. K7-2065 

1 ea. 1008 

1 ea. SE-921 

1 ea. T-340 

1 ea. 34L231 

1 ea. 482 

1 ea. ~-368 
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Appendix A 
Page 3 

I TLY CATALOG 
NO. OESCRIPTION OF EQUIPMENT SIZE QUANTITY MODEL NO. 

6d. Peg board 2O"L x 29"H x 1 1/4"T 7 ea .  K7-1901 

7 Fume Hood 4 l t  x 37"w x 71-1 1 / 4 ~  1 ea .  KH- 10O4-MS 
b '  

Accessories include: 
a )  Four rernote controlled 

s e r v i c e  f i t t i n g s ,  air, 
Oxygen, Nitrogen, cold 
water 

b )  2 S O - v d t  single 
AC o u t l e t  
(:IE.YA 6-20R) 

c ) .  120-volt duplex 
AC outlet  
( N E H A  5-20R) 

d )  Two-tube, fluorescent 
1 ight f i x t u r e ,  w i t h  
switch 

e )  Cup d r a j n ,  s t a i n l e s s  
stee? 5" d i a .  

2 e a .  

. 
2 ea.  ..-- 

1 ea. - 0 0  

1 ea. --- 

a P r e p a r z t i c r  k'ai 1 T a b l e  7'09 1/2"L x 38"H x 31'" 7 ea.  FAB-485 (KTS-485) 
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A P P E N D I X  8 

LASOWTORY SERVICE FITTINGS 

Environmental Laboratory C-409 

DESCRIPTION OF SERVICE FITTINGS MODEL NO. 

Hot and cold water mixing, 
1/2" gooseneck sink faucet  

R i g h t  hand distilled, l j2" 
w a t e r  gooseneck f auce t  

Acetylene straight stop,  3/8" 

Oxygen straight stop ,  3/8" 

Nitrogen straight stop ,  3/8" 

Air straight stop, 3/8" 

Stainless steel cup sink, 
5" diameter x 4" deep 

I'P" Oryrn trap, ~olyethetene, 
1 1/2", Hamil ton Industries 

T-354 

1-367 

T-323 

T-323-3 . 

T-323 

T-323 

9 5 0 4  

34L231 

4 
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Section 10 

EXCAVATION AN0 BAC KF I L L  

10-1. SCOPE.--This section of the specffications relates t o  
the excavating, f i l l i n g ,  backfilling, gradfng  and related mrk a s  shorn on 
the drawings and a s  specified herein. 

10-2. GENERAL REQUIREMENTS. 

10-2.1 Exist ing Util i t f e s ,  Lines and Structures.--The Subcon- 
t r a c t o r  s h a l l  familiarize h imse l f  w i t h  a l l  e x i s t i n q  u t i l i t i e s  Drior t o  a n v  
e x c a v a t i o n .  He shall protect a l l  u t i l i t i e s ,  1 ines-and structures encountGre4 
i n  the prosecution o f  the work, and fo l low the procedures prescribed i n  the . 
SPEC IAL COND ITIONS. 

10-2.2 Pump1 nq . --Suf f ic  tent  pumping equ i pmen t o f  the requ ired 

If soft  spots occur 
capacity and o f  a n  approved design shall be provided,  maintained and o p e r a t e d  
t o  keep excavation free o f  water d u r i n g  construction. 
i n  excavated areas as a resu1t o f  improper maintenance by the Subcontractor, 
the Subcontractor shall remove the unsuftable material and shall  backfill . 
the area as  specified a t  no additional c o s t  to  the Contractor. 

10-2.3 Disposal o f  Waste Material .--Waste materials shall be 
disposed o f  as  specified i n  the SPECIAL CONOI~ IONS.  

10-2.4 Sheetinq and Shorinq.--Sheeting and shoring shall be 
furnished and placed for support of ear th  banks bordering excavations where 
the banks are a t  a sharper slope than the angle o f  repose o f  the earth. The 
s i z e  and a r r a n p n e n t  o f  members shall be such that the yanks a r e  retained i n  
place so t h a t  no earth movement can occur t h a t  would damage a d j a c e n t  s t ruc tu res  
or underground u t i l i t i e s .  As backfilling progresses, t h e  sheeting and 
shoring s h a l l  be gradually withdrawn so t ha t  deposited f i l l  i s  placed 
against the o r i g i n a l  earth of the bank. 

10-2.5 Drainaqe.--Grading i n  the vicini ty o f  the work a r ea  
shall be controlled so as to prevent water from runn ing  i n t o  the excavated  
a rea .  .. 4 

10-2.6 Protectton.--Newly graded areas shall be protected f r o m  
the action o f  the elements, and any settlement o r  washing t h a t  may occur 
from any cause, p r io r  t o  acceptance of the work, shall be repaired and 
g r a d e d  t o  the required elevations and slopes a t  no a d d i t i o n a l  cost t o  the 
Contractor . 
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10-3. DEFINITION OF TERMS. 

10-3.1 - F i l l  .--Fill shall be materfal as specified, used t o  
b r i n g  the existing grade  t o  proposed grade. 

10-3.2 Backfill.--Backfflt shall be dry earth, o r  other 
approved material, used to  replace earth removed during construction. 

10-4. UNAUTHORIZED EXCAVATION.--Unauthorized excavation below 
the elevations o r  beyond other required limits indicated on the drawings or 
i n  these speciffcatfons shall  be restored a t  the Subcontractor’s expense i n  
accordance with the procedure heretnafter specified for f i l l  and backfill. 

.,I 0-5. EXCAVATION. 

10-s.1 General . 
10-5.1.1 Excavation wjth fn  the work area shall be performed t o  

the lines and grades indicated on the drawings and as specified. 

10-5.1 .2 All excavated materials which are acceptable and are 
required as  backfill shall be stored wfthin the limits o f  the work area. 
Material not acceptable o r  not requfred for b a c k f i l l  shall be disposed o f  
as waste material. 

the dimensions and e’levations indicated on the drawings. 
not be made u n t f l  j u s t  before concrete Is to  be placed, and care shall be 
taken not to dlsturb the bottom o f  the excavatfon. Excavations carried 
below indicated depths will no t  be permitted except t o  remove unsatisfactory 
material . 

10-5.2 Earth Excavation.--Earth excavations shall c o n f o n  t o  “- - 

Final grade shaV 

10-5.3 Trench Excavation.--Trench excavation shall be o f  the 
The w i d t h  o f  the trench s h a l l  necessary wid th  f o r  proper laying of pipe. 

n o t  be sreater  than t h a t  necessary t o  adequately install  the p i p e  i n  accordance 
w i t h  applicable sections of  the specifications, except where i n d i c a t e d  
otherwise on the drawings. 
graded t o  provide uniform bearing and support f o r  the pipe either on 
undisturbed soil o r  properly compacted material t h r o u g h o u t  i t s  en t i r e  

.length except where i t  I s  necessary t o  excavate f o r  coupling holes and f o r  
the proper sealing o f  pipe joints .  
the trench bottom has been f i n e  graded. 

The bottom o f  the trench shall be accurately 

Coupling holes shall be excavated a f t e r  

10-5.4 Concrete Excavation. --€xisting concrete sha l l  be 
removed i n  sufficient width t o  permit excavation o f  a p i p e  trench i n  
accordance wi th  Section 10-5.3,- above. A11 excavated concrete sha l l  be 
disposed of as w s t e  materials. 
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10-5.5 Compaction. 

1 0-S . 5 1 When subgrades are  less than the density as described 
below, the ground surfaces shall be broken u p  t o  a m i n i m u m  d e p t h  o f  6", 
pulverized and compacted t o  the specified densfty. 

1 0-5.5.2 Compact s o i l  t o  a density o f  a t  least 95% maximum a t  
optimum moisture as determined i n  accordance with the AASHO Method T-99. 
Density shall be determined by T-191, f -205,  o f  by Nuclear Density Meter. 

10-6. FSLLING AND BACKFILLING. 

10-6.1 F i l l  Material.--Materials fo r  earth f i l l  shall be dry 
earth,  free from clods, boulders, broken rock o r  concrete exceedinq 3" i n  
the larger dimension, organic and vegetable matter, rubbfsh and ot6er 
unsui tab le  material. 

10-6.2 Backfill Material .--Materials for earth backfill shall 
be dry ear th ,  f ree  from clods, boulders, broken rock or concrete exceeding 
3" inches i n  the larger dimension, organic and vegetable matter, rubbfsh 
and other  unsuitable material. When approved by the Constructfon Engfneer, 
"bank r u n  gravel", as defined by ASTM 0-2487, which is a na tu ra l  gravel  
with 100s passing the 2-inch sieve, not  less than 70% retained on the No. 8 
sieve and not more than 5% passing the 200 mesh sieve, may be used for 
backfill material to  w i t h i n  1 '  o f  final grade. 

10-6.3 Granular Fi l l  Material .--Compacted g r a n u l a r  f i l l  shal l  
consist  o f  clean, tough, durable fragments o f  crushed 1 imestone meeting the 
gradation requirements for Dense Graded Aggregate, as defined by the 
Kentucky Highway Department's "Standard Specification for Road and Bridge 
Construction", Section 805. 

10-6.4 Sand F i l l  Material.--Sand f i l l  material sha l l  be 
natural sand  as defined by the Kentucky Highway Department's "Standard 
S p e c i f i c a t i o n  fo r  Road and Bridge Construction", Section 804. 

. 
10-6.5 P1 acemen t . 
10-6.5.1 F i l l  and backfill material shall be successively'placed 

i n  hor izonta l .  layers not exceeding 8" i n  loose depth and a t  the proper 
water content for  compaction. F i l l  and backfill sha l l  be compacted to a 
density of at ? e a s t  95% maximum a t  optimum moisture as determined i n  
accordancir wi th  MSHO Methods T-99 and T-180, or Nuclear Density Meter. 

10- 6 .5 .2  No f i l l  or backfill shall be placed when weather c o n d i -  
t i o n s  o r  :he conditions o f  the material preclude obtaining the required 
compaction. 
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10-7. GMDING.--All surfaces shall be graded back to the 
original e levat ion  and sloped t o  drain, unless otherwise noted on the 
drawings.  Seeding w i l l  not be required. 

10-8. 
concrete shall have a minimum compressive strength of 1950 p s i  at 7 days 
and 3000 p s i  at 28 days, unless otherwise indicated on the drawings or 
specified. Flnlshes shall match existing adjacent f in ishes.  All concrete 
shall. be cured i n  accordance with ACI Specifications. 

CONCRETE.--Concrete used f o r  the repair o f  existing 

10-9. TESTING.--When detennined necessary by the Cont rac tor ,  
tests  wi l l  be performed by the Contractor t o  determine the degree o f  
compaction o f  f i l l  and b a c k f i l l  in accordance with the provisions o f  AASHO 
Methods T-99 and f-180, or Nuclear Density Meter. The Subcontractor shall 
furnish the tabor and facilftles required for taklng samples o f  material to 
be tested. 

. 

10-1 0. CtEANING.--The entire area o f  the construction site 
shall be raked clean, free o f  a l l  trash, debris, wood fonns, or other 
refuse after completion o f  the wrk, and a l l  such materials shall be 
removed fran the sfte. * 

,- 

. 
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Section 11 

SANITARY SE'rlER PIPING 

11-1.  SCOPL- -Th is  section o f  the specifications re la tes  t o  
sanitary sewer piping and related work a s  shown on the design drawings and  
a s  specified herein. 

11-2, MATERIALS. 

11-2.1 Polyvinyl Chloride Pipe (PVC) .  

11-2.1 . I  PVC Pipe  and Fittinqs.--PVC pipe and f i t t i n g s  shall be 
i n  accordance with ASTM 03034 ( type  PSM PVC pipe) w i t h  a Standard Dimensional 
Ratio ( S D R )  o f  3 5 .  Available net laying lengths shall be 12 .S  o r  20' f: 1" .  
Pipe and f i t t i n g s  shall have an integral bell w i t h  elastomeric seal joints.  

1 7  - 2 . 1 . 2  PVC Pipe and F i t t i n g  Compound.--PVC pipe and f i t t i n g  
compound shall  be r i g i d  poly compounds and chlorinated p o l y  compounds, 
white jn color with physical properties and chemical resistance of cel l  
c l a s s i f i ca t ions  f o r  pipe of 12454-8 and cel l  c lass i f ica t ions  f o r  f i t t ings  
o f  12454-8, 12454-C, o r  1 3 3 4 4 4  conforming with ASTM 01784. 
c lass i f i ca t ions  having one o r  more superior propertfes and clean reworked 
material generated by the manufacturer's own production shall be acceptable. 

Different cell  

11-2.1.3 PVC Pipe Joints.--PVC p l p e  j o i n t s  shall be i n  accord- . 
a n t e  with ASTM D3212. 
in no leakage under prescribed laboratory t e s t  conditions o f  j o i n t  a1 ign- 
ment, l oad  conditions, pr-essure and vacuum, and deflection. 

J o i n t  design shall be tested and cert i f ied t o  result  

11-2.; . 4  Gaskets f o r  PVC Pipe Joints.--Gaskets shall be manufac- 
tured from a h i g h  grade, properly vulcanized elastometic compound consist- 
ing o f  e i t he r  basic natural or  synthetic r u b b e r  i n  conformance w i t h  ASTM 
F477 .  Gasket manufacturing tolerances shall comply w i t h  Rubber Manufacturer's 
A s s c c i a t i c n  tde rances  f o r  gaskets. 

su i t ab le  f a r  lubricating the j o i n t  components'. I t  shall have no deter io-  
r a t i n g  e f f t x t  on the gasket o r  p i p e  material. 

e 

11-2.1 .s Lubricant for  PVC Pipe Joints.--Lubricant shall be 

11-3. INSTALLATION. 

11-3.1 Install  materials i n  accordance w i t h  requirements of  
sptx i f ied  codes and standards, written or pub1 ished instructions and best 
p rzc t i ce  .%mendations o f  the manufacturer, and as supplemented i n  these 
s p c i f i c t z ' 3 n s .  
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11-3.2 Trenches.--Trenches shall conform t o  the requirements a 
described i n  S e c t i o n v f o r e  s tar t ing t o  l a y  pipe, trenches shall be 
examined and approved by the Construction Engineer. 

11-3.3 Grade and Aliqment.--PIpe shall be installed i n  accord- 
ance w i t h  the l ines and control elevations established on the drawings. 

11-3.4 PIpe Embedment.--Pipe embedment for  PVC pipe shall 
c o n f o n  t o  the requirements a s  detailed on the design drawings and a s  - - 
described i n  Section 10. 

Cleanin P i  e.--The inside of  a l l  pipe, i n c l u d i n g  be l ls  + 11-3.5 
and spigots, shall be c eaned by thoroughly flushing o u t  o f  a71 d i r t ,  dust 
and other sediment, as well as any other foreign material, before being 
placed i n  the trench. 

1.7-3.6 Inspection o f  Pipe on Installation.--8efore lowering 
i n t o  trench and while suspended, the pipe shall be inspected f o r  defec ts  and 
cracks. Any defective, damaged o r  unsound p i p e  sha77 be rejected. 

11-3.7 
shall be kept clean. All branches and other openings shall be stopped u p  by 
wood plugs or heads u n t i l  connected o r  capped. 
day's work shall be closed by wood plugs o r  heads. 

Temporary Pluqs, Etc.--After placing pipe i n  trench, i t  

Open ends o f  pipe a t  end o f  . 

a 11-3.8 Pipe Layinq Procedure,--Installation o f  PVC sewer pipe 
and f i t t i n g  shall be fn accordance w i t h  UNI-Bell Standard UNI-8-5 (recommenc 
practice for installation o f  PVC sewer pipe). 
of sand f i l l  material so as to obta in  s o l i d  bearing throughout the installa-  
t i o n ,  w i t h  the bell ends upgrade and the l ay ing  commenced a t  the downgrade 
end. Where the excavation has been carried below the p l a n  subgrade, an 
approved bedding material of  granular f i l l  shall be placed, spread i n  layers 
not more than 4" thick, and tamped thoroughly t o  form a f i n  and u n i f o r m  
bearing f o r  sand f i l l  material. The pipe shall be l a i d  true t o  l i n e  and 
g r a d e  w i t h o u t  humps, depression, or offsets  i n  the flow l ine .  A variation 
o f  7/4" from this  f l o w  line will be deemed suff icient  reason t o  order 
removal of sections o f  p i p e  showing such variation and relaying o f  same t o  . 
the true f l o w  l i n t ,  The longest laying lengths o f  standard pipe shall be 
used t o  the fu l l e s t  extent t o  minimize the number o f  joints. 8efore j o i n i n g  
the pipe i n  the trench, the bell and spigot surfaces shall be wiped free o f  
d i r t  o r  other foreign matter. A lubricant a s  recommended by the pipe 

* manufacturer shall be applied t o  the bell and sp igot  mating surfaces j u s t  
before they are jo in ted  together. 
the bell end of the p i p e  previously l a i d  and shall then be shoved home t o  
compress the j o i n t  and t o  assure a t i g h t  f i t  between the interfaces. 

All p ipe  shall be laid on 4 "  

The spigot end shall be positioned i n t o  

11-2 



11-4. CLEANING, TESTING AND INSPECTION. - -Before backf i 11 ing, 
flush the drainage system w i t h  clean potable water. 
made betMen a l l  manholes in the presence of the Construction Engineer. 
pipe, f i t t ings  and j o in t s  shall be carefully examined, any damaged Or 
defective materials discovered sha1.l be remove4 and replaced. 
ments and repairs have been made, the above procedures s h a l l  be repeated 
u n t i l  work i s  satisfactory and approved by the Construction Engineer. 

Lamping t e s t s  shall be 
A l l  

After replace- 

. 
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4 .623  

C .  Curtain 

I 

Cur ta in  shall be formed of  interlocking galvanized steel s l a t s  o f  No. 20 
gage minimum thickness. 
curtain shall be designed t o  r e s i s t  a wind pressure o f  20 lbs per square 
f o o t  wi thou t  damage. The curtain shall roll u p  on a drum supported a t  
the head o f  the opening on brackets and be balanced by helical springs. 

S la ts  shall be the manufacturer ' s  standard. The 

0. Endlocks and Windlocks 

The ends o f  each s l a t  shall  have malleable i ron  endlocks of the manufac- 
tu re r ' s  standard design. T h e  door shall have windlocks  o f  manufacturer's 
standard design a t  the ends o f  each s l a t .  
t a i n  from leaving the guide a s  a resul t  o f  deflection from wind pressure 
or other forces. 

Windlocks shall prevent cur-  

E. Bottom Rail 

The curtain shall have a rolled-steel bottom bar consisting o f  two angles 
o f  equal weight, one on each side, fastened t o  the bottom o f  the curtain 
and shall have a compressible and replaceable rubber, neoprene, o r  vinyl 
weather seal attached to  the bottom r a i l .  

F. Guides 

The guides shall consist  o f  s tee l  shapes not less  t h a n  2 1/2"  deep and 
not less  than 3/16'' thick and shall  fo rm a channel pocket o f  s u f f i c i e n t  
depth to  retain the curtain i n  place under the wind pressure specified. 
Provisions for removal of the door shall be included in the design. 
Guides shall be securely attached t o  ad jo in ing  construction w i t h  3/8" 
diameter bolts spaced near each end and n o t  over 24" a p a r t .  Door shall 
have guides weatherstripped. 

G .  Roller S h a f t  

The r o l l e r  shaft  shall be constructed of steel pipe or commercial welded 
steel  t u b i n g  o f  proper diameter and thickness for the size of the cur- 
t a i n .  Deflection shall not exceed 0.03" per f o o t  of span. Ends of  
r o l l e r  shall be closed w i t h  cas t  iron plugs, machined t o  f i t  the pipe. 
An oil-tempered, hel ical ,  counter-balancing steel spring, capable o f  
producing suff icient  torque instal led w i t h i n  the ro l le r .  
eas i ly  adjustable. 

Spring shall be 

H. Brackets 

Brackets shall be fabricated of heavy cast iron or s t ee l ,  designed t o  
c lose the ends of ro l l e r  shaf t  housing and t o  form a supporting ring for 
hood. 
cated bal l  bearing, shielded, o r  sealed. 

The bracket hubs  o r  shaft  plugs shall be equipped w i t h  prelubri- 
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4 . 5 2 3  

1. 

3 .  

4 .  

A .  

B. 

C. 

5. 

6. 

Hood 

Hood shal l  be constructed of s t ee l  no t  l i gh t e r  than No. 24 gage, formed 
t o  f i t  the contour o f  end brackets and reinforced w i t h  s teel  rods, or 
rolled beads a t  top and bottom edges. 
a t  the l i n t e l .  

- 

A weather baff le  shall be provided 

Gears 

Gears shal l  be o f  the best grade gray i ron,  cas t  i ron  teeth machine 
molded from machine cut patterns.  

FINISH 

Galvanizing 

Curtain and bottom r a i l  shal l  be hot dipped galvanized with a zinc coat- 
i n g  not l e s s  than 1.25 oz t o t a l  per square f o o t  of f l a t  metal, coating 
c lass  1.25 i n  accordance w i t h  ASTM A525-81. Hood shall have ei ther  c lass  
1.25 galvanizing as described above or be fabricated from e lec t ro ly t ic  
zinc-coated sheets conforming t o  ASTM A591-81 a t  Subcontractor's o p t i o n .  

Pre treatments 

All zinc coated surfaces shall be given a phosphate coating prior to  
appl icat ions  o f  prime paint. 

Shop Applied Prime Paint 

A l l  ferrous surfaces including galvanized cur ta in ,  hood, and s l a t s  b u t  
excluding wearing surfaces shall be given one shop applied prime coat o f  
the ma-nufacturer's standard primer. Primer shall  n o t  contain lead. 
Nongalvanized surfaces shall  be wire brushed t o  bare metal prior t o  
primer appl icat ion.  

INSTALLATION 

Door sha l l  be insta l led i n  accordance w i t h  approved shop drawings and 
manufacturer's data. Anchors and i n se r t s  fo r  brackets, tracks,  hardware, 
and other  accessories.shal1 be located accurately. Upon completion, door 
sha l l  be weather-tight and shall  be lubricated and adjusted t o  operate 
f ree ly .  

PAINTING 

3oor sha l l  be f i n i sh  painted as specified i n  Section 11.430 - PAINTING. 
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4.710 

SECTION 4 - ARCHITECTURAL 

B. 

C .  

G .  

E, 

4.710 - FABRICATION AND ERECTION OF STRUCTURAL STEEL 
AND MISCELLANEOUS METAL 

GENERAL 

T h i s  specification covers f u r n i s h i n g ,  fabricating, shop p a i n t i n g ,  and 
erection of structural s teel  and miscellaneous metal 

CODES AND STANDARDS 

Codes and standards which are called fo r  o r  referred t o  herein are hereby 
made a part of these specifications to  the extent indicated by the refer- 
ence thereto. 

American Inst i tute  o f  Steel Construction (AISC) 

"Specification f o r  the Design, Fabrication, and Erection of  Structural 
Steel f o r  Buildings," E i g h t h  E d i t i o n  

"Code o f  Standard Practice fo r  Steel Building and Bridges," Eighth 
Edit ion 

American Society f o r  Testing and Materials (ASTM) 

A36-81 a Specification f o r  Structural Steel 

r;325-s3 

Amrican Welding Society (AWS) 

Specification f o r  High Strength Bolts 
for  Structural Steel Jo in ts ,  Including 
Suitable Nuts and Plain Hardened Washers 

Specification for Stainless and Heat- 
Resisting Chromium-Nickel Steel Plate ,  
Sheet, and S t r i p  

AiIS 01-1-80 Structural Welding Code - Steel 

kirs Chapter 65 
i e l d i r ; ~  Handbook 

Aus teni t i c  Chromium-Nickel 
Stainless Steel 

S z d  Structures P a i n t i n q  Counci 1 

SS?C-?A 1-82 Shop, Field, and Maintenance Painting 

SSPC-SP 3-82 Power Tool Cleaning 

Occupational Safety and Health Act (OSHA) 

S * a d  1910.23 
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APPENDIX Ix 

Environmental Ldb S p i l l  Containment, C-409 

MATERIALS 'I0 BE SUE'4I'TTED FOR APpE7ovAL 

"A" designates shop drawings aryl pertinent perforrnance data are required, 

"B" desiptes catalog data and pertinent data are required. 

"C" designates samples are required. - 

"D" designates material certification is required. 

Concrete Mix Design 
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Caulking 
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4.890 - CONT€U"T 

1. 

2. 

30 

4. 

5, 

A. 

B m  

This sec t ion  relates t o  the tubing, caulking, coating, amcrete, etc., 
including all re la ted  work neaessgry to  mplete  the  oontairments as  
sham on t h e  drawing and as  specified herein. 

Tubing shal l  be 1 1/4" x 1 y 4 "  x .l8" thick steel in acaordance w i t h  
ASTM A501-84, 
two aats of black coal tar epoxy; TNENEC Series 46-H-413, High-Build 
'hemar;  or approved equl,  applied i n  accordan- w i t h  the  
manufacturer's wr i t t en  ins t ruct ions .  
5/16" x 2" long anchor bolts. 

Tubing shall be wire brushed cleaned and coated w i t h  

Tubing shall be anchored w i t h  

All caulking shal l  be General Electric Silicone 
or approved equal, applied i n  strict acoorhnce 
wri t ten ins t ruc t ions ,  

aA!rm 
. 

rubber, KIV 102 whrte 
w i t h  manufacturer s 

Areas noted on t h e  drawing t o  be'cloated shall be mated w i t h  two aats 
of black coal tar epoxy; TNEMEC Series 46-H-413, High-Build T m - T a r ;  
or approved equal, applied i n  accorhnce  w i t h  manufacturer's instruc-  
tions. 

Concrete Mix 

Concrete for construction of t h e  thresholds .and ramp shall be 5000 
psi a t  284ay mixture u t i l i z i n g  a one-half inch m a x i m u n  s i z e  ooarse 
aggrewte-  This mix shal l  be equivalent t o  Kentucky D.O.T. Spcif i -  
cation,  Section No. 601 for class "D-bbdified" concrete. 

Placement 

Prior to placing t h e  concrete, the oontact surfaoes between the exis- 
t i ng  and new mncre t e  shall be brush coated w i t h  a reat slurry mixture 
of p r t l a n d  cement ps te .  
amnence within one hour after the brush axt is applied. 

Placanent of the 5000 p s i  concrete shall 
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4.890 

c. 

6. 

Finish 

Concrete ramp f i n i s h  shall be steel trowelled t o  match existing aQa- 
cent surf ace. 

All wncre t e  s a w  a r t t i ng ,  mnc re t e  excavation, etc., shall be accom- 
plished without creat ing dusting inside the h i l d i n g .  ?he work areas 
shall be k e p t  w e t  t o  eliminate &sting. me e n t i r e  oonstruction site 
area shall be clean, free of all excavated concrete, trash, ckbris  and 
other refuse after cxxnpletion of -the work and all such material shall 
be rmwed f r a n  the site. 
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4 . 7 1 3  

3 .  MATERIALS 

A. Structural Steel 

Structural steel shapes, bars, and plates shall conform t o  ASTM A36-81a. 

B. Checkered Plate 

Checkered plate shall  be 1/4" thick standard raised checkered pattern. 

C .  Bar Gra t i ng  

Bar g r a t i n g  shall be 1 1/2" x 3/16" hot-rolled carbon s t e e l ,  welded. 
Openings between bars shall  be 1" w i t h  cross bars spaced 4" on center. 
Bearing bars shall  r u n  the length o f  the g r a t i n g .  

0- Welding Electrodes 

Normal arc welding electrodes and submerged arc welding electrodes and 
granular f l u x  for  welding o f  weldable steel shall be i n  accordance wi th  
AWS 01.1-80. 

Boll t s  - E. 

All high tensi le  bolts, n u t s ,  and washers shall be i n  accordance w i t h  
ASTM A325-83. 

F. Sta in less  Steel 

1 )  General 

Ail s tz in less  s tee l  shall conform t o  ASTM A767-82. Material shall be 
new.  
w i t h o u t  prior approval of the Construction Engineer. 

Sabstitutions o f  materials, sizes,  or shapes shall n o t  be made 

K1 s t t i n l e s s  s teel  shall  be type 3041. 
r \  

z 1  M d i n s  Electrodes 

WelCinS electrodes shall  be the type specified f o r  type 304L stainless 
s a 1  2," AWS Chapter 65 o f  Welding Handbook. 
. .  G, L E S C ~ T  Safety Swing Gates 

sc =s z-4 - zwing gates shall meet OSHA Standard 1910.23. Gate shall open 
i-~r", 2nd close automatically a f t e r  each passage. 
~5 = 7 adder opening. 

Gate shall guard the 
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4 .710  

4 .  D E S I G N  

A .  General 

A l l  designing and detailing by the fabricator  shall be in accordance w i t h  
the AISC "Specifications for  the Design, Fabrication, and Erection of 
Structural Steel f o r  Buildings," AWS 01.1-80, and ASTM A36-81a. 

8. Connections 

1 )  Design and detai l  a l l  parts o f  a l l  connections fo r  maximum strength of 
members compatible w i t h  the i r  sections, lengths, and the types o f  s t ress  
t o  which they are subject. 
o r  connections are shown on the des ign  drawings, the fabricator shall be 
governed accordingly. 

However; where loadings, reactions, s t resses,  

2 )  Shop connections shall be welded. The fabricator  sha l l  submit his weld- 
i n g  standards fo r  approval in accordance w i t h  SPECIAL CONDITIONS para- 
graph: SUBCONTRACTOR'S SUBMITTALS. 

3 )  Fie ld  connections shall be made by welding o r  bolting i n  accordance w i t h  
the design drawings. 

5. FABRICATION 

A. General 

1 )  Except as modified herein, a l l  s t ructural  steel shall be fabricated i n  
accordance w i t h  the AISC "Specification for the Design, Fabrication, and 
Erection o f  Structural Steel fo r  Buildings." 

2) Structures shal l  be shop fabricated so as t o  form assemblies o f  the 
? a r c e s t  practicable sizes economically sui table fo r  transportation, and 
passible  t o  be handled and erected. 

B. EW t i n a  

4 5  strength bolts shall be tightened t o  a b o l t  tension not less t h a n  
- c  -..2 
snail be done w i t h  properly calibrated wrenches or by turn-of-nut method. 

-,roof load given i n  the ASTM Specification for the  b o l t .  Tightening 

C.  i ie lded Construction Structural Steel 

e l d i n g  o f  structural steel work shall  be done by the electric arc pro-  
cess i n  accordance w i t h  AWS Dl.1-80. Qualif icat ion of welders and dura- 
~ f x  o f  qualification period shall be i n  accordance w i t h  the requirements 
zf -,?is code. Certification shall be furnished by the Subcontractor when 
-t,ssted by the Construction Engineer. 

0-  '&?fzed Construction Stainless Steel 

i d d i n g  o f  s ta in less  steel shall be i n  s t r i c t  accordance w i t h  AWS Chapter 
6% Yeld ing  s h a l l  be by one o r  more o f  the A r c  Welding processes covered 
fp .  zslts Chapter 65. Qualification of  welders and duration of qualifica- 
tZm shall be i n  accordance w i t h  the requirements of A M  01.1-80. Certi- 

b r s t m c t i o n  Engineer. 
t,'? lcrtion shall  be furnished by the Subcontractor when requested by the 
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3.71a 

6. 

A .  

B. 

7. 

8. 

A.  

B. 

SHOP FINISH 

General 

Except as otherwise indicated or specified, a l l  structural s t ee l ,  miscel- 
laneous metal , and col la tera l  material provided under this  section shall 
be shop painted. Shop painting system shall consist of surface prepara- 
t i o n ,  pretreatment where specif ied,  and shop application of  prime p a i n t .  
Contact surfaces t o  be welded shall no t  be coated w i t h i n  3" of the weld, 
prior to welding. All operations required for  shop painting shall be i n  
accordance SSPC-PA 1-82 and Section 11.430 of this  specification. 

Shop Primer 

Surface preparation of s t ructural  s teel  and miscellaneous metal f o r  
normal painting shall be i n  accordance w i t h  SSPC-SP 3-82. 

All cleaned surfaces shal l  be primed, before deterioration of cleaned 
surface has taken place, w i t h  one shop c o a t  of Pittsburgh No. 6-204 zinc 
chromate or approved equal. 

MARKING AND SHIPPING 

All structural s teel  shal l  be prominently paint marked for  identification 
in assembly w i t h  piece marks applied r i g h t  side u p  on the end correspond- 
i n g  to the l e f t  end o f  the members shown i n  horizontal or inclined posi- 
t i o n ,  and a t  the lower end o f  the members i n  a vertical position. 
markings shall be placed i n  protected areas, such as the web of  beams, t o  
avoid their obliteration. All metal shall be properly protected and so 
loaded as t o  prevent damage i n  transit.  

The 

ERECTION 

General 

Unless otherwise specified herein, erection of structural s teel  shall 
conform w i t h  the applicable sections of  the AISC "Specification for  the 
Design, Fabrication, and Erection of Structural Steel fo r  Buildings," and 
the AISC "Code of Standard Practice fo r  Steel Buildings and Bridges." 

Temporary Braci nq 

Temporary bracing sha'll be used whenever necessary t o  support a l l  loads 
t o  which the structure may be subjected, i n c l u d i n g  equipment and opera- 
t i o n  thereof, and pi les  of  materials. 
place as l ong  as may be required f o r  safety. 

Such bracing shall be l e f t  i n  

I 
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4.710 

C. F i  el d Connections 

F i e l d  connect ions s h a l l  be made by we ld ing  o r  b o l t i n g  i n  accordance w i t h  
the shop drawings and Paragraph 5 - FABRICATION o f  t h i s  spec i f i ca t i on .  

9. RE 3 ECT I ON 

All work o r  p a r t s  t he reo f  and m a t e r i a l s  e n t e r i n g  the re in ,  i n d i c a t i n g  
i r r e m e d i a b l e  or i n j u r i o u s  defects,  improper f a b r i c a t i o n ,  excessive 
repairs, or t h a t  i s  not i n  accordance w i t h  t h e  requirements o f  t h i s  
s p e c i f i c a t i o n  s h a l l  be sub jec t  t o  r e j e c t i o n .  

10. KELD PAINTING 

S t r v c t u r a l  s t e e l  and miscel laneous meta ls  shall be f i e l d  painted where 
m i r e d  i n  accordance w i t h  Sect ion 11.430 - PAINTING. 
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4.!!0 

SECTION 4 - ARCHITECTURAL 

4.730 - FABRICATION AND ERECTION OF STEEL DECKING 

1. 

2 .  

A. 

6 -  

3 .  

A .  

6. 

GENERAL 

This specification covers furnishing, fabricating, and erection of steel 
decking. 

CODES AND STANDARDS 

Codes and standards which are called for or referred to herein are hereby 
made a part of these specifications to the extent indicated by the refer- 
ence thereto - 
Stiel Deck Institute (SDI) 

"Design Manual for Composite Decks, Form Decks, and Roof Decks" 

American Society for Testinq and Materials (ASTM) 

A446-76 

A525-81 

Specification for Steel Sheet, Zinc- 
Coated (Galvanized) by the Hot-Di pped 
Process, Structural (Physical) Quality 

Specification for General Requirements 
for Steel Sheet, Zinc-Coated (Galvan- 
i z e d )  by the Hot-Dip Process 

MATERIALS 

Steel Decking 

Steel decking shall be 1 7/2" x 6", Wheeling narrow rib decking, Type 
A M ,  as manufactured by 'rlheel ing Corrugating Company, Wheeling, West 
Virginia, or approved equal. 
Grade A for galvanized steel having a minimum yield strength o f  33,000 
psi. 
ASTM A525-81, Class G 90. 

Basic steel shall conform t o  ASTM A446-76, 

Decking shall be finished with a galvanized coating conforming to 

Sheet Metal Closures and Flashing 

Sheet metal closures and flashings shall be fabricated from galvanized 
sheets conforming to ASTM A446-76, Grade A .  
or as shown on the drawings. Galvanized finish shall conform to ASTM 
A525-81, Class G 90. 

Gage thickness shall be 16 
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4.730 

C .  Fasteners 

Sheet metal screws for  attaching 18 gage metal deck a t  laps and t o  struc- 
tu ra l  members shall be No. 14 cadmium plated steel , hex head, gimlet 
p o i n t ,  self-tapping variety w i t h  cupped, glavanized or stainless steel 
washers w i t h  integral neoprene gaskets. All other screws and fasteners 
shall be galvanized steel  unless otherwise indicated, and shall be size 
and type as indicated on the design drawings. 

4. FABRICATION AND ERECTION 

A .  General 

5. 

6. 

All decking shall be fabricated and erected i n  accordance w i t h  the SDI 
"Design Manual f o r  Composite Decks, Form Decks, and Roof Decks;" the 
design drawings; and as specified herein. 
extend the fu l l  height o f  the enclosure. 

Where possible, sheets shall 

8. Erection 

The decking shall be erected i n  accordance with the shap drawings. 
sheet shall be placed on the supporting steel framework and adjusted t o  
f i n a l  pos i t ion  before being permanently fastened. Decking shall be 
attached t o  supports using c l ips  and screws as detailed on the shop 
drawings. S i d e  laps shall be fastened together a t  midspan u s i n g  screws. 

Each 

C. Caul kinq 

A l l  j o i n t s  and seams shall be caulked w i t h  General Electric No. 1300 
Si l icone  compound o r  approved equal t o  make the walls a i r  t i g h t .  No 
deviation from this erection procedure sha l l  be accepted w i t h o u t  prior 
ap;rova'r o f  the Construction Engineer. 

REJECTTW 

A X  w o r k  o r  parts thereof and materials entering therein i n d i c a t i n g  
irremediable o r  i n j u r i o u s  defect,  improper fabrication, excessive re- 
p a f r s ,  or that  i s  not i n  accordance w i t h  the requirements o f  this  speci- 
f i e t i o n  shall be subject t o  rejection. 

P A I . T I N 6  

Gakin ized steel decking shall not  be painted. 
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SECTION 4 - ARCHITECTURAL 

4.860 - LABORATORY FURNISHINGS 

1. GENERAL 

This specification covers the furnishing and installing o f  a l l  laboratory 
equipment and accessories and related work as shown on the drawings and 
as specified herein. 

2. SHOP DRAWINGS 

Shop drawings shall be submitted fo r  approva l  i n  accordance with SPECIAL 
CONDITIONS Paragraph: SUBCONTRACTOR'S SUBMITTALS. 

The Subcontractor shall submit completed and checked shop drawings f o r  
approval. The approval o f  the shop drawings will be for laboratory 
equipment, accessories, work t o p s ,  de ta i l s ,  and assemblies and shall not  
re1 ieve the Subcontractor of the responsi b i  1 i ty  for  errors , omissions , o r  
accuracy o f  his details.  

3 .  MATERIALS 

A. General 

A11 laboratory equipment shall be manufactured by Kewanee Scientific 
Equipment Corp., or approved equal. 

The  Sabcontractor shall provide the following: 

I )  

Z )  
3 )  

4 )  

5 )  

AT1 laboratory equipment as shown on APPENDIX A - LABORATORY EQUIP- 
K N T  SCHEDULE and accessories, trim parts,  such as scribes, f i l l e r  
?anels, base mouldings, and corner cl ips .  
Adequate supporting devices required f o r  complete installation. 
A l l  hardware required for ins ta l la t ion  such as screws, nuts and 
bo1 t s ,  cl ips ,  anchors, shims, inse r t s ,  etc. 
Slack plastic moulding, 4" high, shall  be installed around a l l  
exposed cabinet bases. 
A l l  drawers shall be equipped w i t h  2 1/2"  x 1 1/8" (card s ize)  
a1 umi num 1 abel . holders. 

8. Laboratory Eaui Dment 

.rN k b o r a t o r y  equipment shall be assembled i n  accordance w i t h  the shop 
c r a d n g s  and engineering standards f o r  maximum s tabi l i ty  and strength, 
wrtile allowing maximum compatibility w i t h i n  a l l  cabinet configurations. 

i 
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3.362 

C. 

0. 

E. 

F. 

G. 

4. 

A. 

6. 

Work Top 

Work t o p  shall be "Kernresin" as manufactured b j  
Equipment Corporation, or approved equal . K waune S i n t i f i c  

The "Kemresin" work t o p  shall  be made from modified epoxy resins espe- 
c i a l l y  designed for laboratory counterwork surfaces. Tops shall be 1" 
thick and a l l  exposed edges and vertical corners shall be radiused 1/4".  
Top shall be moulded i n  one section. Rear cube shall be 4"  h i g h .  

S i n k  - 
Sink shall be 16 gage, 304-L stainless steel as specified and shall be 
mechanically fastened. 

Fixtures 

All equipment shall be furnished complete w i t h  faucets, drains and t a i l  
p i e c e s ,  and u t i l i t y  and e lec t r ic  outlets as shown on the design drawing 
or as shown on APPENDIX A - LABOWTORY EQUIPMENT SCHEDULE. 

End F i l l e r  

End f i l l e r  shall be furnished as shown on the design drawings o r  as shown 
on APPENDIX A - LABORATORY EQUIPMENT SCHEDULE. 

Color Selection 

Color f o r  a l l  base u n i t  shells, drawer bodies, and trim parts shall be 
" Kesn-Ponent" standard color number 20 , sand t an .  

Accent color used on drawer fronts ,  doors, and t o p  f r o n t  panels shall be 
" Kem-Ponent" standard col o r  number 22 , b u r n t  orange. 

I NSTALLAT I ON 

General 

A l l  laboratory equipment shall  be protected from soiling and damage 
during handling and instal lat ion.  Laboratory equipment shall be i n -  
stalled i n  strict  accordance with the shop drawings and as specified 
herei n. 

Pos i t i  oni  ng 

Lakra to ry  equipment shall be positioned plumb, level t rue,  and s t raight  
w i t :  no distortions. Laboratory equipment shall be shimmed as required 
using concealed shims. 

I 

4-1 5 



C. Adjustments 

Laboratory equipment and hardware sha l l  be adjusted so t h a t  a l l  doors and 
drawers operate smoothly without warp or b i n d .  All operat ing hardware 
sha l l  be lubr ica ted w i t h  appropriate lubr icat ion.  

0. C1 eani n q  

All laboratory equipment and accessories sha l l  be thoroughly cleaned and 
polished upon completion o f  the i n s t a l l a t i on .  

5. AREA HOUSEKEEPING 

The area  sha l l  be thoroughly cleaned of  a l l  trash, deb r i s ,  and  o t h e r  
r e fuse  a f t e r  completion o f  the work. A l l  such mate r ia l s  sha l l  be removed 
from the work areas  i n  accordance w i t h  the SPECIAL CONDITIONS. 
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APPENDIX r 

Drawinq No. 

General 
C5E-13817-A 

A r c h i t e c t u r a l  Drawinqs 

LIQUID CHEMICAL LABORATORYy C-409 

A5E-13817-A 
A5E- 1 381 7- 8 
A5E-13817-C 
A5E-13817-0 

E l e c t r i c a l  Drawings 

E5E-13817-A 
E5E-13817-8 
E5E-13817-C 
E5E-13614-8 
E5E-73614-E 
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E-16015 
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Mechanical Drawinqs 
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M5E-13817-8 
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Item Quan t i ty Descr i p t i on 
Equipment 

L o c a t i o n  
Ava i 1 a b l  e 

D a t e  

8. 1 Each Tank system, feeder  s o l u t i o n ,  
Wal lace- Tiernan Ser ies  35-1 50, 
Weight app rox im te l y  1,400 l b s . ,  
Est imated  c o s t  $8,550. I t em #2 
Dwg . MSE- 1 381 7- B 

9. 1 Each F i l t e r ,  Backwash, s t a i n l e s s  s t e e l ,  
2- i nch  i n l e t ,  2- i nch  o u t l e t ,  150 l b . ,  
f l anges ,  I t em #14, Dwg. M5E-13817-B 
Es t imated  Cost  $2;200. 
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APPENDIX 11 

L I Q U I D  C H E M I C A L  LABORATORY, C-409 

CONTRACTOR FURNISHED M A T E R I A L  

The items l i s t e d  below will be furnished by the Contractor t o  the Subcontractor. 

Item Quantity 
Equipment 

Description Location 

(FROM ~ A L V A G E )  * 

1 .  2 Each Tank, solution holding, 500 g.al., 
s t a in l e s s  s teel  , (modified by 
Contractor) Item # lo ,  Dwg. M5E-73817-6 

2. 1 Each F i l t e r  un i t ,  s t a in l e s s  s t e e l ,  OURCO 
Item #13, Dwg. M5E-138174 

3. 1 Each Pump, unloading, s t a in l e s s  s t e e l ,  
Item #7, Dwg. M5E-13817-6 

4. 4 Each Valve, 3" s ize ,  plug, 316 s ta in less  
s t e e l ,  150 l b . ,  flanged, manually 
operated, Reference Dwg. M5E-13817-A 

( N E W  ITEMS) ' 5 .  

5. 2 Each Tank, solution treatment, 250 g a l . ,  
t o  be modified by Subcontractor  as 
shown on Dwg. MSE-13817-E, Estimated 
Cost $1,100 each, Item H4, Dwg. 
MSE-13817-B 

- 
6.  2 Each Pump, Warren-Rupp SA1 - A  Sandpi per, 

Estimated Cost $750. each, Items 3 & 5 
Dwg. MSE-13817-6 

7.  1 Each F i l t e r ,  rotary drum pre-coat vacuum, 
Alair Model #220, weight approximately 
7,800 1 bs.,  Estimated Cos t  $23,000. 
Item #6, Dwg. MSE-13817-6 

Available 
Date 

* 

* All items l i s t e d  above will be available inside the C-409 Building prior 
t o  s t a r t  of construction by the Subcontractor. 
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Drawina No. Rev. No. 

Architectural Demol ition 
Drawi nas 

A5E-13817-SK-1 
A5E-73817-SK-2 
A5E- 1381 7- SK-3 
A5E- 1381 7- SK-4 
A5E-13817-SK-5 
A5E-73817-SK-6 

A5E-13817-SK-7 

Title 

0 Steel Demolition 
0 
0 Rail and Drain Cover Demolition 
0 Drain Cover and Door Sill Demolition 
0 -  Pipe Support Demo1 i tion 
0 Ladder, Platform and Tank Support 

Demol i tion 
0 Misc. Demolition Details 

Sections and Details 

. 
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APPENDIX IX 
~ 

L IQUID CHEMICAL LABORATORY, C-499 

MATERIALS TO BE SUBMITTED FOR APPROVAL 

" A"  designates shop drawings and p e r t i n e n t  performance data a re  r e q u i r e d .  

"B"  des ignates c a t a l o g  da ta  and p e r t i n e n t  data a re  requ i red .  

' I C "  designates samples a r e  requ i red .  

'ID" designates m a t e r i a l  c e r t i f i c a t i o n  i s  r equ i red .  

- 

GENERAL CONSTRUCTION ITEMS 

Meta l  Decking 

Labo ra to r y  F u r n i t u r e  

, 

ELECTRICAL ITEMS 

L i g h t i n g  Panel 
Tran s f orme r 
L i g h t i n g  F i x t u r e  
Receptac les 
Wire and Cable 

B 

B 
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T E C H N I C A L  SPECIFICATIONS 

SECTION NO. P A G E  NO. 

SECTION 3 - Not Required 

SECTION 4 - ARCHITECTURAL 

4.100 - S p e c i a l t y  Work: Demo1 i t i o n  
4 .620  - Hollow Metal Door and Frame 
4.623 - Roll-Up Door 
4.710 - F a b r i c a t i o n  and Erection of  S t r u c t u r a l  S t e e l  

4.730 - F a b r i c a t i o n  and E r e c t i o n  o f  S t e e l  Decking 
4.860 - Labora to ry  F u r n i s h i n g s  

- Appendix A 

and M i s c e l l a n e o u s  Metal 

SECTION 5 - PIPING 

5.100 
5.101 
5.107 
5.111 
5.117 
5.119 
5.124 
5.128 
5.136 
5.210 
5.211 
5 .218 
5.310 
5.410 
5.510 
5.610 

- P i p i n g  I n s t a l l a t i o n  - General  S e c t i o n  
- Steam ( S )  & Steam Condensate  (SC) 
- D i s t i l l e d  Water ( O W )  
- Drain  P i p i n g  (D) 
- Nit rogen  ( N )  
- Oxygen 
- Hot and Cold S a n i t a r y  Water (HSW & C S W )  
- Waste S o l u t i o n  (Ws) 
- Dry Compressed Air (CA) 
- Thermal I n s u l a t i o n  f o r  P i p i n g  and Equipment 
- Thermal I n s u l a t i o n  - Calcium S i l i c a t e  
- Thermal I n s u l a t i o n  - Elas tome' r ic  - P i p e  
- Clean ing  and C o n d i t i o n i n g  o f  P i p i n g  Systems 
- T e s t i n g  and I n s p e c t i o n  o f  P i p i n g  Systems 
- I d e n t i f i c a t i o n  o f  P i p e  and Valves 
- Valve Index and Acceptance  Manufac tu re r s  

SECTION 6 - Not Required 

SECTION 7 - ELECTRICAL 

7.110 - E l e c t r i c a l  C o n s t r u c t i o n  

SECTION 8 - Not Required 

SECTION 9 - Not Required 

4-1 . 

4-1 
4-2 
4-4 
4- 7  

4-1 2 
4-74 
4-1 7 

5-1 

5-1 

5-1 0 
5-1 2 
5-1 3 
5-1 5 
5-16 
5-18 
5-21 
5-23 
5-24 
5-26 
5- 27  
5-31 
5-34 

-.. 5-37 

5-8 

7-1 

7-1 

SECTION 10 - Not Required 

SECTION 11 - PAINTING 71-1  

11.430 - P a i n t i n g  1 1 - 1  



4.100 

SECTION 4 - ARCHITECTURAL 

4.100 - SPECIALTY WORK: DEMOLITION 

1 .  GENERAL 

The work t o  be performed under t h i s  section o f  the specifications con-  
s i s t s  o f  completing the demoliton as  required by the design drawings and 
as specified herein. The work consists o f  removing an abandoned spray 
boo th .  
package. 

Drawings detai l ing the work are included i n  the subcontract 

2 .  SALVAGE MATERIALS 

Salvageable mater ia ls ,  no t  otherwise indicated f o r  reuse shall be trans- 
ported and stored in the salvage area as specified i n  the S P E C I A L  C O N-  
DITIONS. 

3 .  WASTE MATERIALS 

Waste, debris,  a n d / o r  other spoil material shall be disposed o f  as speci- 
fied in the SPECIAL CONDITIONS. 
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4.620 

SECTION 4 - ARCHITECTURAL 

4.620 - HOLLOW METAL DOOR AND FRAME 

GENERAL 

This specif icat ion covers furnishing, fabr icat ion,  shop painting, and 
erection of hollow metal door  and frame. 

2.  

3 .  

A. 

6. 

C .  

SHOP DRAWINGS 

S h o p  drawings shall  be submitted f o r  approval  i n  accordance w i t h  S P E C I A L  
CONDITIONS paragraph: SUBCONTRACTOR'S SUBMITTALS. 

TIie Subcontractor shall  submit completed and checked shop drawings f o r  
approval. The approval of shop drawings  will be for  door and  frame 
types, s i ze s ,  s ty l e s ,  as t raga ls ,  hardware reinforcing,  and swing only, 
and shall  no t  re l ieve the Subcontractor o f  the responsibil i ty o f  e r r o r ,  
omissions, o r  the accuracy o f  his own dimensions. 

MATERIALS 

Steel Frame 

Frame shall be formed from cold- rolled,  76 gage s t e e l .  Frame shall be 
knocked-down mitered corners and shal l  have reinforcements w i t h  integral. 
t a b s .  See drawings f o r  s ize  and location UF door  frame. 

Hollow Metal Door 

Door shall  be f lush,  heavy d u t y ,  18 gage 1 3/4" thick w i t h  urethane core. 
Door shall be mortised and reinforced fo r  a l l  hardware and  related door  
accessories indicated on the drawings and as specified herein. Door 
shall  be thoroughly cleaned, pretreated w i t h  a bonderizing or phospha- 
t i z i n g  treatment t o  provide a s t rong  bond between metal and p a i n t  and 
shop primed w i t h  a rust- inhibi t ing metal primer paint standard w i t h  the 
manufacturer. 

Hardware 

Hardware shal l  consis t  of 1 7 / 2  pairs  o f  ball bearing hinges; a heavy 
du ty  antipanic device with provision for  a mortise cylinder; as manu-  
factured by Medico Security Lock, Inc. ,  P .  0.  Box 1075,  Salem, Virginia 
24753; a hold-open type c loser ,  and an a l u m i n u m  threshold. 
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4.620 

4 .  

A. 

INSTALLATION 

Frame 

Steel frame sha l l  be plumbed, leveled ,  and  r i g i d l y  secured i n  place by 
c l i p s  a n d / o r  bo l t s  t o  f i t  design drawings. 

Door - B. 

Door and hardware sha l l  be i n s t a l l e d  as indicated on the drawings. 
shal l  f i t  the  frame square and t rue  t o  3/32" a t  jambs a n d  head and 7/8" 
a t  bo t tom and threshold.  

Door 

C .  General 

Door sha l l  be protected from damage a f t e r  i n s t a l l a t i o n .  
occur, door, frame, o r  accessor ies  shal l  be replaced. Door shall  be 
clean and sha l l  operate properly in a l l  functions a t  the f ina l  inspection.  

I f  damage does 

5 .  P A 1  NT I NG 

Door and hardware shal l  be f i n i s h  painted as speci f ied  in Section 
11.430 - PAINTING. 

'*. 
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SECTION 4 - ARCHITECTURAL 

4.623 - ROLL-UP DOOR 

1 .  GENERAL 

This specification covers furnishing, fabr icat ion,  shop painting, and  
erection of the door .  

2 .  SHOP DRAWINGS 

S h o p  drawings  shall  be submitted f o r  approva l  i n  accordance w i t h  S P E C I A L  
CONDITIONS paragraph:  SUBCONTRACTOR'S SUBMITTALS. 

The Subcontractor shal l  submit completed and checked shop drawings f o r  
a p p r o v a l .  The approva l  of shop drawings w i l l  be f o r  the door i n  general 
and shall no t  re l ieve the Subcontractor o f  the responsibil i ty o f  e r r o r ,  
omissions, or the accuracy o f  his own dimensions. 
drawings shall  be i n s t a l l a t i on  procedures, general maintenance instruc-  
t ions ,  and parts manuals. 

Included with the shop 

3. MATERIALS 

A .  General 

R o l l - u p  s teel  door  shall  be s t anda rd  s teel  type construction w i t h  weath- 
e r- t igh t  features.  
o r  Contractor approved equal: 

Door shall  be as manufactured by any o f  the f o l l o w i n g  

"Extr-Tite," Kinnear Corporation, Columbus, Ohio 43216 
"Weatherlock," "Weatherguard ,I' Walter Bal four & Company, 

"Model A-1090," J .  C .  Wilson Corporation, Norfolk, 

"Air-Bar," North American Door Company, Inc. ,  Lindenhurst, 

Brooklyn, New York 11222 

Virginia 23501 -. 
New York 11757 

8. Door 

Door shall  be manual operated, spring counterbalanced, overhead coil ing 
type, and shall  be designed f o r  use on the type o f  openings indicated on 
the drawings. 
teners ,  operating mechanisms, and accessories. Guides a t  jambs shall  be 
s e t  back a su f f i c i en t  distance t o  provide a c lear  opening when door  i s  i n  
the open position. 

Door shall  be complete w i t h  a l l  guides, hardware, fas- 
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S E C T I O N  4 - ARCHITECTURAL 

4.860 - LABORATORY FURNISHINGS 

1 .  GENERAL 

This specification covers the furnishing and ins ta l l ing o f  a l l  laboratory 
equipment and accessories and related work as shown on the drawings and 
as  specified herein. 

2 .  SHOP DRAWINGS 

S h o p  drawings shall  be submitted f o r  approval i n  accordance w i t h  S P E C I A L  
CONDITIONS Paragraph :  SUBCONTRACTOR'S SUBMITTALS. 

The Subcontractor shal l  s u b m i t  completed and checked shop drawings f o r  
a p p r o v a l .  
equipment, accessories,  work t o p s ,  de t a i l s ,  and assemblies and shall  n o t  
re l ieve the Subcontractor o f  the responsibil i ty f o r  errors ,  omissions, or 
accuracy o f  his de t a i l s .  

The approval o f  the shop drawings will be f o r  laboratory 

3. MATERIALS 

A .  General 

A l l  laboratory equipment shal l  be manufactured by Kewanee Sc ien t i f ic  
Equipment Corp.,  o r  approved equal. 

The Subcontractor shall  provide the following: 

1 )  

2 )  
3 )  

4 )  

5 )  

All laboratory equipment as shown on APPENDIX A - LABORATORY EQUIP-  
MENT SCHEDULE and accessories,  trim par ts ,  such as sc r ibes ,  f i l l e r  
panels, base mouldings, and corner c l ips .  
Adequate supporting devices required f o r  complete ins ta l la t ion .  
Al l  hardware required for  ins ta l la t ion  such as screws, nuts and 
bo l t s ,  c l i p s ,  anchors, shims, i n se r t s ,  e tc .  
Black p l a s t i c  moulding, 4" high, shall be insta l led around a l l  
exposed cabinet bases. 
All drawers shall  be equipped w i t h  2 1/2"  x 1 1/8" ( c a r d  s i z e )  
a7 umi num 1 abel , holders. 

8. Laboratory Equipment 

Al l  laboratory equipment shall  be assembled i n  accordance with the shop 
drawings and engineering standards fo r  maximum s t a b i l i t y  and s t rength,  
while allowing maximum compatibility w i t h i n  a l l  cabinet configurations. 
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C .  

D .  

E .  

F. 

G .  

4. 

A. 

6. 

Work Top 

Work t o p  shall be "Kernresin" as manufactured by Kewaunee Sc ien t i f ic  
Equipment Corporation, o r  approved equal. 

The "Kernresin" work t o p  shall  be made from modified epoxy resins espe- 
cia l  l y  designed f o r  laboratory counterwork surfaces. Tops shall  be 7 ' I  

thick and a l l  exposed edges and vertical  corners shall be radiused 1/4".  
Top shall be moulded i n  one section. Rear cube shall be 4"  h i g h .  

Sink 

Sink shall  be 16 gage, 304-L s ta in less  s teel  as specif.ied and shall be 
mechanically fastened. 

Fixtures 

Al l  equipment shall  be furnished complete with faucets,  drains and t a i l  
pieces, and u t i l i t y  and e l ec t r i c  ou t le t s  as shown on the design drawing 
or as shown on APPENDIX A - LABORATORY EQUIPMENT SCHEDULE. 

End F i l l e r  

End f i l l e r  shall  be furnished as shown on the design drawings or as shown 
on APPENDIX A - LABORATORY EQUIPMENT S C H E D U L E .  

Color Selection 

Color for  a17 base uni t  she l l s ,  drawer bodies, and trim parts s h a l l  be 
"Kern-Ponent" standard color number 20, sand t a n .  

Accent color used on drawer f ron ts ,  doors, and t o p  f r o n t  panels shall be 
"Kern-Ponent" standard color number 2 2 ,  b u r n t  orange. 

INSTALLATION 

General ).. 

All laboratory equipment shall  be protected from soil ing and damage 
during handling and ins ta l la t ion .  Laboratory equipment shall be in- 
s ta l led  in s t r i c t  accordance with the shop drawings and as specified 
herein. 

Posi t ioni na 

Laboratory equipment shal l  be positioned plumb, level t rue,  and s t ra igh t  
with no dis tor t ions .  
using concealed shims. 

Laboratory equipment shall be shimmed as required 
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C .  Ad j us tmen t s  

Laboratory equipment and hardware shal l  be adjusted so t h a t  a l l  doors a n d  
drawers operate smoothly without warp o r  b i n d .  
shall be lubricated with appropriate lubrication.  

A l l  operating hardware 

D .  Cleaning 

A l l  laboratory equipment and accessories shall be thoroughly cleaned and  
polished upon  completion o f  the i n s t a l l a t i on .  

5 .  AREA HOUSEKEEPING 

The area shall  be thoroughly cleaned of a l l  t rash,  debris,  and'other 
refuse a f t e r  completion o f  the work. Ail such materials s h a l l  be removed 
from the work areas i n  accordance with the SPECIAL CONDITIONS. 

. 
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LIQUID C H E M I C A L  LABORATORY, C-409 

ESO 13817 

APPENDIX A 

Laboratory Equipment Schedule 

ITEM CATALOG 
N O .  DESCRIPTION OF EQUIPMENT SIZE QUANTITY MODEL N O .  
l a .  Sink Base Unit 48"L x 35 3/4"H x 22"W 1 ea .  KG-2008 

b .  S t a i n l e s s  S tee l  
T u b  Sink 28"L x 76"W x - 1 2 " H  1 ea .  * 1089 

c .  S i n k  Service F i t t i n g s :  

mixing f auce t  
1 )  Hot and cold water  

2 )  D i s t i l l e d  water 
gooseneck 

3 )  Eye wash, hand-held 
tab le- top  mounted, 
Speakman Sa fe ty  
Equipment Company 

4 )  S t a i n l e s s  s t e e l  
crumb cup s t r a i n e r  1 1 /2 "  Out le t  

1 ea.  T-318 

1 ea.  T-368 

1 ea.  SE-921 

1 ea.  995 

5) Trap and s ink  o u t l e t  
assembly, polypropylene 1 1 / 2 "  1 ea .  464 

2a. Base U n i t  48"L x 35 3/4"H x 22"W 2 ea .  KD-2378 

b. Air f i t t i n g  --- 1 ea. T-260 

c .  Nitrogen gas f i t t i n g  --- 1 ea.  c. ' T-260 

--- 3. Work Top 145"L x 3l"W x 1 " T  1 ea .  

4. Peg Board 2O"L x 29"H x 3/4"T  1 ea K7-1901 

48"L x 30"H x 16"W 2 ea .  KW-7628 5. Wall Storage Case 

6. End F i l l e r  Panel --- 1 ea.  KL-323- 1 A 
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LIQUID CHEMICAL LABORATORY, C-409 

ESO 13817 

APPENDIX A 

Labo ra to r y  Equipment Schedule 

I T E M  CATALOG 
NO. D E S C R I P T I O N  OF EQUIPMENT S I Z E  QUANTITY MODEL NO. 

l a .  S ink  Base U n i t  48"L x 35 3/4"H x 22"W 1 ea. KG-2008 

b .  S t a i n l e s s  S tee l  
Tub S ink  28"L x 16"W x-12"H 1 ea .  . 1089 

c .  S ink  Se rv i ce  F i t t i n g s :  

m i x i n g  f a u c e t  
1)  Hot and c o l d  wa te r  

2 )  D i s t i l l e d  wa te r  
gooseneck 

3 )  Eye wash, hand-held 
tab1 e- top  mounted , 
Speakman S a f e t y  
Equipment Company 

1 ea. T-318 

1 ea. T-368 --- 

4)  S t a i n l e s s  s t e e l  
crumb cup s t r a i n e r  1 1/2" O u t l e t  

1 ea.  SE-921 

1 ea. 995 

5 )  Trap and s i n k  o u t l e t  
assembly , po l yp ropy lene  1 1 /2"  1 ea. 464 

2a. Base U n i t  48"L x 35 3/4"H x 22"W 2 ea. KD-2378 

1 ea. T-260 b. A i r  f i t t i n g  --- 

T-260 1 ea. TI. ' c .  N i t r o g e n  gas f i t t i n g  --- 
--- 3. Work Top  145"L x 31"W x 1"T 1 ea. 

1 ea K7-1901 4. Peg Board 2O"L x 29"H x 3/4"T 

2 ea. KW-7628 5.  Wall Storage Case 48"L x 30"H x 16"W 

6. End F i l l e r  Panel 1 ea. KL-323-1A 
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5.100 

SECTION 5 - PIP ING 
-_ 

5.100 - P I P I N G  INSTALLATION - GENERAL SECTION 

1 .  GENERAL 

This specification ou t1  ines the materials of  construction, fabrication,  
and ins ta l la t ion  requirements necessary for  ins ta l l ing  p i p i n g  systems. 
The specification i s  composed of a general section supplemented by sub- 
sect i  ons . 
Unless otherwise noted on the drawings, materials shall  be provided as 
specified in each section of t h i s  specification.  All valves shall be as 
specified and each shall  be individually tagged and identified w i t h  i t s  
respective ID number. 

\ 

2. CODES AND STANDARDS 

Codes, specif icat ions ,  and standards referred t o  by number or t i t l e  shall  
form a part of this  specif icat ion t o  the extent required by the reference 
thereto.  

A .  American Society for  Testina and Materials (ASTM) 

A53-82 

Al 05-82 

A1 06-82 

A1 81 -81 

A1 82-82 

A1 97-79 

A262-81 

A269-82 

Specification f o r  Pipe, Steel ,  Black and 
Hot-Dipped, Zinc-Coated Welded and  
Seam1 ess . 
Specification for  Forgings, Carbon Steel 
for  Piping Components 

Specification f o r  Seamless Carbon Steel 
Pipe for High-Temperature Service 

Specification for  Forgings,-Carbon Steel 
for General-Purpose Piping 

Specification f o r  Forged or Rolled 
Alloy-Steel Pipe Flanges , Forged Fi t-  
t ings ,  and Valves and Parts f o r  H i g h-  
Temperature Service 

Specification f o r  Cupola Malleable I ron  

Practices f o r  Detecting Susceptibil i ty 
t o  Intergranular Attack in Austenitic 
Stainless Steels 

Specification f o r  Seamless and Welded 
Austenitic Stainless Steel T u b i n g  for 
General Service 
5-1 



5.100 

A307-83 Specification for Carbon Steel E x t e r n a l l y  
Threaded S t a n d a r d  Fasteners 

A31 2-82 Specification f o r  Seamless and Welded 
Austenitic Stainless Steel Pipe 

A403-82 Specification for  Wrought  Austeni t i c  
Stainless Steel Piping Fit t ings 

B32-76 Specification for  Solder Metal 

B6l-82 Specification for Steam or Valve Bronze 
Cast i ngs 

868-80 Specification for  Seamless Copper Tube, 
B r i g h t  Annealed 

B75-81 Specification fo r  Seamless Copper Tube 

B88-83 Specification for  Seamless Copper Water 
Tube 

Specification for  Calcium Si l ica te  Block 
and Pipe Thermal Insulation 

C533-80 

D1785-83 Specification f o r  Polyvinyl Chloride 
( P V C )  P las t ic  Pipe Schedules 40, 80 and 
120 

02000-80 Classificatid'n System for Rubber Products 
in Automotive Applications 

02467-76 Specification for  Socket-Type Polyvinyl 
Chloride ( P V C )  Plas t ic  Pipe F i t t ings ,  
Schedule 40 

F104-83 Classification System for kmre ta l l  i c  
Gasket Materials 

B.  American National S tandard  In s t i t u t e  (ANSI) 

A1 3.1-81 Scheme for  the Identification of Piping 
Sys tems 

82.1-68 Pipe Threads (Except Dryseal) Specifica- 
t ions ,  Dimensions, and Gaging f o r  Taper 
and Stra ight  Pipe Threads Including 
Certain Special Applications 

Malleable Iron Threaded Fit t ings Class 
150 and 300 

61 6.3-77 
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Pipe Flanges and  Flanged Fit t ings 

C .  

D. 

E .  

3 .  

A. 

B16.5-81 

61 6.9-78 

B16.7 1-80 

B16.14-77 

B76.22-80 

B31.1-80 

B31.3-80 

American Welding Society (AWS) 

A5.1-81 

D10.9-80 

Factory-Made Wrought Steel Buttwelding 
Fi t t ings  

Forged Steel Fi t t ings ,  Socket-Welding 
and Threaded 

Ferrous Pipe Plugs, Bushings, and 
Locknuts with Pipe Threads 

Wrought Copper and Copper A 1  1 oy Solder 
J o i n t  Pressure Fit t ings 

Power Piping 

Chemical P l a n t  and Petroleum Refinery 
Piping 

Specification f o r  Covered Carbon Steel 
Arc Welding Electrodes 

Specification for  Qualifications of 
We1 ding Procedures and We1 ders for  
Piping and Tubing 

American Society of Mechanical Engineers (ASME.) 

Boiler and Pressure Vessel Code, Section IX, 1983 

Pipe Fabrication Ins t i t u t e  

S t a n d a r d  ES3 

FABRICATION AND INSTALLATION 

General 

Piping materials including valves and f i t t i n g s  furnished by the Subcon- 
t rac tor  shall be new and shal l  be delivered t o  the s i t e  in a clean and  
protected condition. End seals  of pipe, valves, and flange covers shall 
be maintained in place and shall  be removed only as necessary f o r  clean- 
ing, fabrication,  erect ion,  or  fo r  inspection. Care shall be exercised 
in the handling and storage o f  a l l  piping materials and prefabricated 
piping so t h a t  contamination by moisture, grease, d i r t ,  o r  injurious 
foreign matter shall  no t  occur. 

Piping specified on the drawings shall  follow the routing shown on the 
drawings. The pipe shal l  be cut accurately t o  measurements specified on 
the drawings and t o  s u i t  f i e l d  conditions and shall be carefully worked 
i n t o  place without forcing o r  springing. 
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The in t e r io r  or ex te r ior  surfaces of a l l  p i p i n g  shall be kept clean a t  
a l l  times. 
accordance with cleaning procedures specified i n  Section 5.310. 

Pipe shall  be f ree  o f  f ins  and  burrs and  shall be cleaned i n  

Flanges, unions, and valves shall  be ins ta l led  as specified and shall be 
located f o r  easy access ib i l i ty  a f t e r  erection.  

Valves shall be properly packed and made leak proof under the t e s t  pres- 
sure described. Valves t o  be soldered, brazed, or welded shall  be d i s-  
assembled p r i o r  t o  heating. 
and reassembl e.  

Allow valves t o  cool, clean i f  necessary, 

B .  C u t t i n g  

Pipe and t u b i n g  shall  be cut accurately t o  measurements as specified on 
the drawings and t o  s u i t  f i e ld  conditions. 
t e r s ,  or other methods approved by the Contractor shall be used. 
cuts shall be reamed t o  remove burrs. Any objectionable defects shall be 
removed by machining, chipping, or g r i n d i n g .  

Approved tube.or pipe cut- 
All 

C .  Bending 

Changes of di rect ion should be made by bending wherever possible in 
s teel  , aluminum, copper, a l loy pipe, o r  tube unless specif ical ly  a i s -  
allowed in subsections of t h i s  specification.  

Bending radii  shall  i n  no case be less  t h a n  the m i n i m u m  r a d i i  recommended 
i n  the "Pipe Fabrication Ins t i t u t e  Standard ES3. "  

D. J o i n i n g  Methods . 
The following methods shal l  be used as applicable t o  the individual sub- 
sections o f  t h i s  specif icat ion:  

1 )  Threading 

Threading of pipe shal l  be done preferably a f t e r  any bending., f o r g i n g ,  or 
heat treating operations. 
threads shall be protected d u r i n g  such operations. Threads shall conform 
t o  ANSI B2.1. Pipe dope shal l  be applied t o  the male threads only. When 
threading chemically-cleaned pipe, use the trichloroethane (methyl chlo- 
roform) inhibited,  as the cutt ing f l u i d .  

Where threading must be performed f i r s t ,  

Teflon r i b b o n ,  when used as thread dope, s h a l l  n o t  be applied t o  the 
f i r s t  two threads o f  pipe. 

2 )  Welding 

a )  General 

All welding, qual i f icat ion procedures, a n d  qualif ication o f  welders 
shall be i n  s t r i c t  compliance w i t h  ASME Boiler and Pressure Vessel 
Code, Section IX and  AWS D10.9. 
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All welds are subject t o  inspection by the Contractor .  
tractor reserves the r i g h t  t o  accept, reject ,  o r  demand removal o f  
welds which are i n  violation or believed t o  be i n  violation o f  these 
specifications. Welders performing welds found t o  be unsound shall 
be subject t o  appropriate re tes t  provisions of  the ASME Boiler Code 
or other applicable standards. 

The Con-  

Socket weld jo in ts  shall be assembled so t h a t  space between the end 
o f  the pipe and the bottom o f  the socket i s  no less t h a n  1 /16"  or 
more t h a n  1 /a" .  

Welded branch connections t o  headers shall be made by the use of 
welded outlet  f i t t i n g s ,  such as reducing tees,  weldolets, sockolets, 
and threadolets as shown on the drawings i n  compliance w i t h  ANSI 
B31. l , Paragraph 127.4.8. 

b .  Welding Rods and Electrodes 

All bundles, boxes, o r  kegs in which rods and electrodes are deli-  
vered shall be legibly marked with the following information: 

C 1  ass i f i c a t i  on 
Trade Des i g n a t  i on 
Manufacturer's Name 
Standard Size and Length 
Heat N um ber 

All welding rods shall be identified w i t h  a t  least  one imprint per 
rod showing the AWS classif icat ion number i n  accordance w i t h  AWS 
A5.1(75). 
be marked o r  stamped w i t h  positive identification a t  intervals of 
n o t  more t h a n  18". 
shall include the classif icat ion number o f  the welding rod and the 
trade designation o f  the manufacturer. 

I n  a d d i t i o n ,  welding rods l/8Ik and over i n  diameter shall 

Such marks shall be clearly distinguishable and 

Welding rods and electrodes shall be stored, handled, and identified 
a t  a l l  times t o  assure the use of  the proper welding rod i n  a weld- 
i n g  process. 

c .  Carbon Steel Piping 

The following welding procedures shall apply t o  a l l  services: 

For vee b u t t  welds on pipe and f i t t i n g s  1 1 / 2 "  and smaller and 
f i l l e t  welds on socket weld f i t t i n g s  3/8" and smaller, use oxyacety- 
lene welding of s teel  pipe or gas tungsten-arc welding o f  carbon 
steel materials welding procedures. 

For vee b u t t  welds on pipe and f i t t i n g s  2" and larger, f i l l e t  welds 
on socket weld f i t t i n g s  3/4" and ,larger, and f i l l e t  welds on a l l  
sizes of slip-on flanges, weldolets, sockolets, and threadolets use 
shielded metal-arc welding of carbon steel materials, shielded 
metal-arc welding o f  steel w i t h  combinat ion 6010 a n d  l o w  hydrogen 
electrodes o r  gas tungsten-arc welding o f  carbon steel materials 
welding procedures. A minimum o f  two passes s h a l l  be used on a71 
f i l l e t  welds. A 1/8" electrode m u s t  be used f o r  a l l  passes on 3 /4"  
socket weld f i t t i n g s .  5-5 
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c .  Stainless Steel Piping 

For a l l  s t a in l e s s  s tee l  p i p i n g  welding use welding procedures f o r  arc 
welding of  chromium nickel s ta in less  s teel  materials.  
metal type ER-3081. 

Use f i l l e r  

3 )  F i a n g i n g  

Where flanges mate w i t h  cas t  i ron  flanged f i t t i n g s ,  valves, or equipment, 
they shall be provided with f l a t  faces and fu l l  face gaskets. 
fu l l  face gaskets between cas t  i ron  flanges. 
shall be used between s tee l  flanges equipped w i t h  raised serrated faces. 

Provide 
Flat  r i n g  type gaskets 

Flanges shal l  be made up w i t h  meeting face in a plane t h a t  i s  exactly 
perpendicular t o  the axis o f  the pipe. Upon erect ion,  flanges shall be 
so positioned i n  rotation tha t  the bolt  holes shal l  straddle the vertical  
flange center l ine .  All gaskets shall  be evenly centered between the 
flange faces w i t h  ring gaskets engaging f u l l y  upon raised face flanges. 
The meeting flanges shall  mate flush and true and the b o l t s  shall be 
tightened uniformly t o  draw the flanges evenly and f i rmly  upon the 
gasket. 
compound pr ior  t o  i n s t a l l a t i on .  
through nuts by a t  l e a s t  one fu l l  thread. 

All bolt  threads shall  be coated with Crane h i g h  temperature 
When made u p ,  the bolts  shall extend 

E .  Hangers and Anchors 

I n  general, the location and design o f  pipe hangers will be shown on the 
drawings. 
shown.  
from o r  patterned a f t e r  those shown on the drawings. 

In some cases for  pipe 2" and smaller, hangers may no t  be 
The Subcontractor shall  then provide sui table  hangers selected 

The location and design o f  anchors shal l  be as shown on the d rawings .  
The location and spacing o f  hangers shall  be such t h a t  the piping i s  held 
i n  position w i t h o u t  swaying, vibrat ing,  o r  sagging excessively. 
shall no t  exceed maximum spans as follows: 

Spacing 

T u b i n g  
S i  ze Span - 

Piping 
Size Span - 
1 /2l '  8 ' -0" 
3/4" lO'-O" 
1 1 2  ' -0" 
1 1 / 4 "  13 ' -0 "  
l 1 / 2 "  l5 ' -0"  
2 'I 7 6 -0" 
3 20 ' -0" 

t 4 I) 23 -0" 

When supporting p i p e  which i s  subject t o  thermal expansion, hanger rods 
shall b e ' s e t  a t  s l i g h t  angle so t h a t  when p i p e  expands the rods w i l l  be 
plumb. 
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4. MATERIAL SERVICE LISTING AND SPECIFICATIONS 

Service symbol and material section numbers as l i s t ed  hereinafter conform 
t o  service designations as shown on the drawings: 

Symbol 

S 
sc 
DW 

D 

N 

0 

cw 

HW 

ws 
CA 

Service 

Steam & 
Steam condensate 

Dis t i l led water 

Drain 

Nitrogen 

Oxygen 

Cold water 
(Sani  t a ry)  

Hot water 
(Sani t a r y )  

Waste s o l u t i o n  

Compressed Air 

Conditions 
Maximum Material Maximum 

PSIG 

150 

150 

-0- 

125 

150 

125 

125 

150 

150 

"F 

480 

400 

160 

150 

250 

130 

130 

150 

200 

Section 

101 

107 

171 

117 

179 

124 

124 

* 128 

136 

Remarks 
~ 

C.S. screwed & 
b u t t  welded 

S.S. sc*rewed & 
b u t t  weld 

PVC & socket 

C.S. socketweld 

C.S. socketweld 

Copper soldered 

Copper soldered 

S .S .  b u t t  weld 

C.S. socketweld 

& copper brazed 

& screwed 

& screwed 

& copper brazed 
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5.101 

SECTION 5 - P I P I N G  

1. 

2. 

A. 

B. 

5.105 - STEAM ( S )  & STEAM CONDENSATE (SC) 

SERVICE RATING (Low Pressure) 

Pressure Range: 
Maximum Temperature: 48OOF 

0 t o  150 psig 

MATERIALS AND EQUIPMENT 

The material l i s t  o f  th is  specificatien i s  comprehensive i n  na ture .  I t  
i s  n o t  intended t h a t  a l l  materials l is ted w i l l  necessarily be required, 
b u t  those required for  the work shall be selected from this  l i s t ing  
unless otherwise indicated on the drawings. 

Code< and Standards 

Nhere detai ls  of fabrication are not  shown on the drawings o r  specified 
herein, fabrication shall be in accordance with the applicable f a b r i c a -  
t i o n  requirements o f  ANSI B31.1. 

Materials 

Size 
Item ( IncI . ) - 
Pipe t o  1 1 /2"  

Fittings t o  1 1 /2"  

Unions 

P I  ugs 

t o  2" 

A1 1 

Valve Stem 
Packing A1 1 
( f o r  repacking only) 

Spec i f i c a t  i on  s 

Steel,  seamless, Schedule 40, ASTM A106 
Grade B . 
Steel,  2000 I b ,  ASTM A105 o r  A181 Grade 
2 ,  screwed ends, ANSI Bl6.11, EXCEPT use 
3000 lb rating on couplings, h a l f -  
couplings, reducers, and caps 

Steel,  3000 lbs ,  ASTM A105 er A181 Grade 
2 ,  w i t h  integral steel seats a n d  screwed 
ends, dimensions per manufacturer's 
standard 

Steel , solid type, square head screwed, 
ANSI B16.14 

Johns-Manville No- C-14 
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C. 

Ser i es 

Gate 

4. 

5. 

6. 

7. 

8. P AI NT I NG 
p a i n t i n g  s h a l l  be as specified i n  Section 11-430* 
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A. 

0 .  



,. : u I ;  

c 

3. 

4. 

5 .  

6. 

5.ioO= 

CLEAN I NG Cleaning s h a l l  be as Spec i f i ed  i n  Sec t i on  5.310. 

TESTING AND IRSPECTION T e s t i n g  and i n s p e c t i o n  s h a l l  be as s p e c i f i e d  i n  Sec t i on  5.410, 

f o r  d i s t i l l e d  Mater.  

IDENTIFICATION OF PIPING AND COLOR CODE I d e n t i f i c a t i o n  o f  p i p i n g  and color code s h a l l  be as s p e c i f i e d  i n  Sec t ion  

5.510. 

Class 0 
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SECTION 5 - P I P I N G  

5.111 - DRAIN P I P I N G  ( D )  

1. GENERAL 

A l l  drain p i p i n g  from laboratory sinks and  service f ixtures  shall  be PVC 
pipe. Insta l la t ion of  drainage p i p i n g  shall be as shown on design draw-  
ings. Where de t a i l s  of fabr icat ion are  n o t  shown on drawings o r  specified 
i n  th i s  section o r  other sections of th i s  specif icat ion,  fabrication and 
ins ta l la t ion  s h a l l  be i n  accordance with Nat ional  P l u m b i n g  Codes. 

2 .  MATERIALS 

Size 
Item ( I n c l . )  Specifications - 
Pipe t o  4" Polyvinyl chloride,  ASTM 01785, Type 1 ,  

Grade 1 ,  Schedule 80, normal impact 

F i t t i n g s  t o  4" Polyvinyl chloride,  ASTM D2467, socket 
type, Schedule 80 (pipe a n d  f i t t i n g s  
shall be purchased from same manufac- 
tu re r )  

Gaskets A1 1 Tef 1 on 

Sol vent cement A1 1 

Drum traps 7 1/2"  PVC or polyethylene, Hamilton Industries 
341235 

As supplied by manufacturer of pipe a n d  
f i t t i n g s  

Cup sinks A 1  1 PVC or polyethylene, Hami 1 t on  34L143 
w i t h  s t r a ine r  

3. C L E A N I N G  - 
Prior t o  erection,  the inside of  a l l  pipe and f i t t i n g s  shall  be cleaned o f  
a l l  d i r t  and foreign materials.  After i n s t a l l a t i on ,  a l l  d r a i n  p i p i n g  s h a l l  
be cleaned free  of  foreign deposits. 

4 .  TEST AND INSPECTION 

Test and inspection shal l  be a s  specified i n  Section 5.410, 
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5 . 1 1 7  

SECTION 5 - P I P I N G  

5.117 - NITROGEN ( N )  

1 .  SERVICE RATING 

Pressure range: 
Temperature range: -20°F t o  150°F 

0 psig t o  125 psig 

2 .  MATERIALS AND EQUIPMENT 

The material l i s t  of t h i s  specif icat ion i s  comprehensive in nature. I t  i s  
n o t  intended t h a t  a l l  materials l i s t e d  Kill necessarily be required, b u t  
those required f o r  the work shall  be selected from this  l i s t i ng  unless 
otherwise shown on the drawings. 

A .  Codes a n d  Standards . 
Where de ta i l s  of fabrication are  no t  shown on the drawings or specified i n  
t h i s  specification,  fabr icat ion shall  be i n  accordance w i t h  the applicable 
fabrication requirements of ANSI 831.3, "Code for  Pressure Piping, Petro- 
l eum Refinery P i  p i  ng . 'I 

B. Materials 

I tern 

Pi pe* 

Fi t t ings  

Unions 

F1 anges 

Gaskets 

Size 
(Incl . ) 
t o  1/2" 

t o  1 / 2 "  

t o  1/2"  

t o  1 / 2 "  

A1 1 

Bolts and  A1 1 
Nuts 

Spec i f i c a t  i ons 

Steel , welded, Schedule 40 ASTM A53,  
Grade B 

Steel , 3000 1 b ,  ASTM A105 or A781 , Grade 
2 ,  socket weld ends, ANSI B16.11 

Use flanges 

Steel , ASTM A105 o r  A181, Gyade 1 , 150 
l b ,  s l i p  on o r  welding neck, ANSI B16.5 

Compressed asbestos, 1 /16"  thick, ring 
type, ASTM F104, Grade P1161A, Sepco 
Corp. No. 200 

S tee l ,  heavy hex o r  square head machine 
bol ts ,  w i t h  semifinished heavy hex nuts,  
ASTM A307, Grade 8 

*Where threaded connections are  required, Schedule 80 pipe shall be used. 
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3 .  I I /  

3 .  

I tem 
Size 

( i n c l . )  Specifications 

Valve Stem 1 /16" t o  
Packing 3/16" r o u n d  Gar1 ock Company 1 1  7B 
( f o r  
repac ki ng  1 / 4 "  and  
on ly )  u p  square Garlock Company 233 

Dope 

C .  Valves 

Red Glyptal or le tharge  and glycerine 

See Section 5.610 for  additional description.  

Size Contrac tor ' s  
Service ( Incl . ) V No. 

G 1  obe 1 / 4 "  t o  2"  

P I P I N G  FABRICATION AND INSTALLATION 

V-6409 

Piping fabrication and i n s t a l l a t i on  s h a l l  be as specified in Section 
5.100. 

4 .  C L E A N I N G  

Cleaning sha l l  be as specified in Section 5.310. 

5.  TESTING AND INSPECTION 

Testing and  inspection shall  be as specified in Sgction 5 .410,  Class A .  

6. IDENTIFICATION OF P IP ING AND COLOR CODE . 

Identification of p i p i n g  and color  code shall  be as specified in Section 
5.510. 

7 .  PA1 NT I NG - 
Painting shall be as specified in Section 11.430. 
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5 .119  

SECTION 5 - PIPING 

5.119 - OXYGEN 

1. SERVICE RATING 

Pressure range: 
Temperature range: -20°F t o  250°F 

0 psig to 150 psig 

2. MATERIALS 

Size 
(Incl . ) Item s pec i f ica t i on s 

Pipe to 1 1 / 2 "  Steel, seamless, Schedule 40, ASTM A106, 
Grade B 

Pipe Fittings to 1 1 / 2 "  Steel, 3000 1 b, ASTM A105 or A187 , Grade 
2, socket weld ends, ANSI B16.11 

3 .  CLEANING 

Cleaning shall be as specified in Section 5.310. 

4. TESTING AND INSPECTION 

Testing and inspection shall be as specified in Section 5.410. 

5. IDENTIFICATION OF PIPING 

Identification o f  piping and color code shall be as specified in Section 
5.510. 

6 .  PA I NT I NG 

Painting shall be as specified in Section 11.430. 
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3. I d 4  

SECTION 5 - P I P I N G  

1 .  

2. 

A .  

B .  

5 .124  - HOT AND C O L D  SANITARY WATER (HSW & CSW) 

S E R V I C E  RATING 

Maximum pressure: 125 psi 
Maximum temperature: 140°F 

MATERIALS AND EQUIPMENT 

The material l i s t  o f  th is  specification i s  comprehensive in nature. I t  i s  
n o t  intended t h a t  a l l  materials w i l l  necessarily be required, b u t  those 
required f o r  the work shall  be selected from t h i s  l i s t i ng  unless otherwise 
shown on the drawings. 

Codes a n d  Standards 

Where detai ls  of fabrication are no t  shown on the drawings or specified i n  
t h i s  or other specif icat ions ,  fabrication shall  be in accordance w i t h  the 
applicable fabrication requirements of ANSI A40.B, "National Plumbing 
Code. I ' 

Materials 

Item 

Pipe 

Fi t t  

Size 
(Incl  . ) 
t o  2" 

rigs t o  2"  

Unions* t o  2" 

SDeci f i ca t  i ons 

Copper, seamless water tube, hard  drawn, 
ASTM B88, Type L in 20 '  s t ra igh t  lengths 

Wrought  copper'solder j o i n t ,  ASTM B75, 
i n  accordance with ANSI 616.22 

Wrought copper, solder j o i n t ,  ANSI 
B16.22 

Dope Teflon tape 

Valve Stem 1 /16" t o  
Packing 3/16" round Garlock Company 117B 
( f o r  
repacking 1/4"  and 
on ly  1 u p  square Garlock Company 233 

Copper 
"So1 der" 
Joints  

Si lver  Braze Handy and  Harmon Braze 
Technique (72% Ag, 28% C u )  RTSN per 
UCN-W-703 

*When connecting copper t o  s teel  use d i e l ec t r i c  unions w i t h  nonmetallic 
gasket suitable f o r  connecting diss imilar  metals t o  prevent corrosion. 
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5 . 1 2 4  

C .  Valves 

See Section 5.610 f o r  additional description.  

Size Contractor's 
Service ( I n c l . )  V No. 

Gate 1 / 4 "  t o  2" V-6134 

D. Backflow Preventer 

Backflow preventer shall be 1 1 / 2 "  N .P .S .  w i t h  valves, Beeco Aergap Model 
FRP-11 .  -- DO NOT SUBSTITUTE. 

E .  Safety Shower Assembly 

Safety shower assembly shall have 8" head, stay-open ball valve w i t h  p u l l  
chains, rings, and interconnecting f i t t i n g s ,  Speakman No. SE-226, or 
approved equal. 

3 .  P I P I N G  FABRICATION AND INSTALLATION 

Adequate provisions shall be made t o  prevent water hammer, r a t t l i ng  of the 
pipe, chattering o f  valves and faucets,  a n d  other objectionable noises i n  
the system. Full s ize  a i r  chambers, 2 '  t o  3 '  vert ical  length, shall be 
provided a t  the t o p  of a l l  r i s e r s ,  a t  the end of a l l  branches, and a t  
individual f ixtures  where necessary. 
submerged sanitary water supply t o  a f i x tu re ,  t a n k ,  or other equipment, a 
vacuum breaker shall be ins ta l led  in the supply l ine  a t  a n  elevation above 
the overflow l ine  of the f ix ture .  Valves shall be insta l led i n  a l l  branches 
a t  the take-off from the main, a t  a l l  r i s e r s  before a l l  connections t o  
equipment, and as shown on the drawings. All other de ta i l s  o f  fabrication 
and  ins ta l la t ion shall be as specified in Section 5.100. 

Whenever i t  i s  necessary t o  have a 

4 .  C L E A N I N G  

Cleaning of sanitary water systems shall be as specified i n  Section 5.310. - 
5. TESTING AND INSPECTION 

Testing and inspection shall  be as specified i n  Section 5 .410.  

6 .  INSULATION (Thermal ) 

Insulation shall be as specified i n  Section 5.218. 

7 .  IDENTIFICATION OF P I P I N G  AND COLOR CODE 

Identification of p i p i n g  a n d  color code shall be as specified i n  Section 
5.510. 

8. P A  INTI NG 

P a i n t i n g  shall be as specified in Secti-m 11.430.  
5-1 7 



SECTION 5 - PIPING 

5.128 - WASTE SOLUTION (WS) 

1 .  SERVICE RATING 

Maximum pressure: 150 psi 
Maximum temperature: 32°F t o  150°F 

2. MATERIALS AND EQUIPMENT 

The material l i s t  of t h i s  specif icat ion i s  comprehensive i n  nature. I t  i s  
n o t  intended t h a t  a l l  materials will necessarily be required, b u t  those 
required f o r  the work shall  be selected f rom t h i s  l i s t i n g  unless otherwise 
shown on the drawings. 

See SPECIAL CONDITIONS, APPENDIX I 1  f o r  contractor-furnished material 
applicable t o  the section. 

A .  Codes and S t a n d a r d s  

Where de ta i l s  of fabrication are  no t  shown on the drawings o r  specified i n  
t h i s  or other specif icat ions ,  fabr icat ion shall  be in accordance w i t h  the 
applicable fabrication requirements o f  ANSI 831.3. 

6. Materials 

All  s ta inless  steel  pipe and  f i t t i n g s  shall  be solution annealed, have a 
maximum carbon content of  0.030% ladle  analysis,  and shall be capable o f  
passing the Huey n i t r i c  acid t e s t  (ASTM A262) with a maximum average cor- 
rosion ra te  of 0.0020" penetration per month. 

Size 
( Incl . ) I tern Speci f i ca t i  ons 

Pipe 1/2"  t o  4" Stainless  s t e e l ,  type 304L, Schedule 1 0 ,  
welded, ASTM A312 (modified maximum 
carbon content of 0.03%) - 

Fit t ings  1 / 2 "  t o  4" Stainless  s t e e l ,  type 304L, Schedule 10 ,  
ASTM A403, Grade WP 304L, b u t t  weld 
ends, per ANSI B16.9 

Un i ons A 1  1 Use flanges 

F1 anges 1 /2 "  t o  4" Stainless  s t e e l ,  type 304L, corrosion 
weight welding neck o r  s l i p  on (bored 
f o r  Schedule 10 p ipe ) ,  ASTM A182; 
d r i l l i n g  and  OD t o  match ANSI B16 .5 ,  150 
lb  standard 
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5.128 

I tern 
Size 

( I ncl . ) S Dec i f i ca t  i on s 

Gaskets 

Dope 

Valve Stem 
Packing 1/8" a n d  u p  
( f o r  repacking only) 

Valve Bonnet 
Gaskets 
( f o r  rep1 acement) 

Bolts and  Nuts 

Liquid Level 
Sight Cages 

~~ -~ 

Teflon, 1/8" thick,  ring type 

Teflon ribbon thread sealant,  Permacel 
o r  Scotch b rand  

Tef 1 on ,  chevron type 

Tef 1 on - 

Stee l ,  heavy hex o r  square head machine 
bolts with semifinished heavy hex nuts,  
ASTM A307, Grade B 

Valve material 316 s ta in less  s t e e l ,  fo r  
n i t r i c  acid service ,  high pressure Pyrex 
glass ,  Teflon gaskets, with ball check, 
Jacoby-Tarbox s ty l e  T/HP 

T a n k  

Center 
t o  

Center 

Solution Holdin'g ( 2 )  40 I' 
Solution Treatment ( 2 )  42" 

Liquid Level 
Switch Type 316 s ta in less  s t e e l ,  sensor, stan- 

dard model, Sensall No. 502, National 
Sonics (Division of Xertex Corp . )  -- DO NOT 
SUBSTITUTE -. 

C .  Valves 

See Section 5.610 for  additional description.  

Size Contractor's 
Service ( Inc l .  ) V No. 

P1  u g  1 / 2 "  t o  6" V-6245 
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5.128 

S i z e  Contractor's 
Service (Incl . ) V No. 

Check 

Swing 1/4" to 10" v-1100 

3 .  PIPING FABRICATION AND INSTALLATION 

Piping fabrication and installation shall be as specified in Section 5.100. 

4. CLEANING 

All  waste solution piping shall be cleaned, ends sealed, and delivered to 
the construction site by t he  contractor. 

5.  TESTING AND INSPECTION . 

Testing and inspection shall be as specified in Section 5.410. 

6. IDENTIFICATION OF PIPING AND COLOR CODE 

Identification o f  piping and color code shall be as specified in Section 
5.510. 
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5 .136  

SECTION 5 - PIPING 

5.136 - DRY COMPRESSED A I R  ( C A )  

1 .  S E R V I C E  RATING 

Maximum pressure: 150 psi 
Maximum temperature: 200°F 

2 .  MATERIALS AND EQUIPMENT 

The material l i s t  of t h i s  specification i s  comprehensive i n  nature. I t  i s  
n o t  intended t h a t  a l l  materials will necessarily be required, b u t  those 
required f o r  the work shall  be selected from th i s  l i s t i n g  unless otherwise 
shown on the drawings. 

A.  Codes and S t a n d a r d s  

Where detai ls  of fabrication are  n o t  shown on the drawings o r  specified i n  
t h i s  o r  other specif icat ions ,  fabrication shall  be i n  accordance w i t h  the 
applicable fabrication requirements of ANSI B31.3. 

B. Materials 

I tern 

Pipe 

Fi t t ings  

P1 ugs 

Strainers 

C .  Valves 

Size 
( Inc l .  ) 

t o  1 1 / 2 "  

t o  1 1 / 2 "  

A 1  1 

1 1 / 2 "  and  
under 

Speci f i cations 

S tee l ,  seamless, Schedule 40,  ASTM A106, 
Grade B 

Stee l ,  3000 l b ,  ASTM A105 o r  A181, grade 
socket weld ends, ANSI B16.11 

. 

Stee l ,  square head, solid type, screwed, 
per ANSI 816.14 

Cast s t e e l ,  125 l b ,  Y-pattern, socket 
weld ends, 40 mesh s ta inless  steel  
screen 

See Section 5.610 for  additional description.  

Size Contractor's 
Service (Incl  . ) V No. 

Gate 1 /4"  t o  2" v-1 
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5. 136 

3. CLEANING 

Cleaning shall be as specified in Section 5.310. 

4. TESTING AND INSPECTION 

Testing and inspection shall be as specified i n  Section 5.410. 

5. IDENTIFICATION OF PIPING 

Identification of piping and color code shall be as specified in Section 
5.510. 

6 .  P A  I NT I NG 

Painting shall be as specified in Section 11.430. 
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SECTION 5 - PIPING 

5.210 - THERMAL INSULATION FOR PIPING AND EQUIPMENT 

1 .  G E N E R A L  

This section of the specif icat ion describes the general requirements 
relating t o  materials and  the application of thermal insulation f o r  
p i p i n g .  
following sections.  
fo r  insulation thickness for  use in various services.  

Specifications for specif ic  types of insulation appear i n  the 
Refer t o  Paragraph 4 - THERMAL INSULATION S C H E D U L E  

2 .  MATERIALS 

Insulation and accessories shall  be as specified in the following sec- 
tions of t h i s  specif icat ion.  All insulation materials shall be delivered 
t o  the j o b  i n  t he i r  original  cartons or containers which shall be labeled 
w i t h  the manufacturer's name and type o f  material contained. Insulation 
shall be stored i n  such a manner a s  t o  remain d r y .  

3. APPLICATION 

I t  i s  n o t  intended t h a t  a l l  de t a i l s  outlined in t h i s  paragraph shall 
a p p l y  t o  a l l  insulation on the j o b ,  b u t  shall  apply only as required i n  
the i n d i v i d u a l  sections.  Additional requirements are also specified i n  
the sections. Special de t a i l s  when required and  n o t  given w i l l  be i n d i -  
cated on the drawings. Manufacturer's instructions shall be followed 
when available with the material .  

A .  Insulation 

Insulation shall  be dry when applied t o  clean and  dry surfaces. 

B .  Application t o  Piping_ 

Insta l l  insulation i n  s ingle  layers o f  u p  t o  3" thickness. 

4 .  THERMAL INSULATION SCHEDULE ). 

A .  Pipinq 

I )  All steam l ines  0 t o  150 psig shall  be insulated with 1 1 / 2 "  t h i c k  c a l -  
cium s i l i c a t e  in accordance with Section 5.211.  

2 )  A 1 1  condensate l ines  shall  be insulated w i t h  1"  thick calcium s i l i c a t e  u p  
t o  a n  elevation of 7 '  above f l o o r .  

3 )  A l l  h o t  a n d  cold sanitary water (HSW and CSW) l ines  shall be insulated 
w i t h  1 / 2 "  thick f lex ib le  elastomer in accordance with Section 5.218. 

5. PA1 NT ING 

P a i n t i n g  shall be as specified i n  Section 11.430. 
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5.211 

SECTION 5 - PIPING 

5.211 - THERMAL INSULATION - CALCIUM SILICATE 

1. GENERAL 

This section o f  the specification describes the materials required and the 
application o f  calcium silicate insulation for piping operating at tempera- 
tures o f  212°F to 1200°F. 
section. 

Section 5.210 is an integral part o f  this 

2. MATE R I AL S 

All materials listed are not necessarily required, but those required shall 
be selected from this listing: 

A. Insulation 

Pipe insulation shall be composed o f  hydrous calcium silicate blended with 
reinforcing mineral fibers in a suitable proportion, with or without inor- 
ganic filler added, conforming to ASTM C533 and shall be asbestos free. 

The following insulations are acceptable: Johns-Manville, "Thermo 12;" 
Owens-Corning, "Kaylo 10AF;" Calsilite Corporation, "Calsilite AF;" and 
Fiberboard Corporation Pabco Division, Caltemp NA." 

B.  Accessory Materials 

I tern Speci f ications 

Wire Stainless steel 
bright annealed 

type 304, 18 gauge (0.0475"),  cold-drawn, 

-c Straps Stainless steel, type 304, 3/8" x 0.015" 

Seals Stainless s teel ,  type 304, 3/8" double-pronged, A.  3. 
Gerrard 

Caul king 
Mastic Benjamin Foster 30-45 Foamseal or Insul-Coustic IC-405 

( f l a s h  point: 100°F) 

Insul at i ng 
Cement Hydraulic setting, Johns-Manville No. 375, or Eagle-Picher 

One-Coat or Forty-Eight Quick-Set 
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5 . 2 1 1  

I tern Specifications 

3. 

A .  

8. 

C.  

D. 

E. 

Fabricating 
Cement Benjamin Foster 81-93 or Refractory a n d  Insulation Cor- 

porat ion 's  Block Stick 

Lagging 
Adhes i ve Benjamin Foster 81-42W Las Fas (red s t r i p e )  or Insul- 

Coustic IC-102 Sure-Lag, color - white 

APPLICATION 

Pipe 

Insta l l  single layer insulation in a staggered position. Use 18 gauge 
(0 .0457" )  s ta in less  s tee l  wire t o  secure insulation u p  t o  1 1 "  O.D. 
3/8" x 0.015" s t raps  f o r  insulation more t h a n  11" O.D. Space wire a n d  
s t raps  on 9" centers and  n o t  more than 4 1 / 2 "  from end jo in t s .  
a l l  cracks and small depressions with insulating cement. 

Use 

P o i n t  u p  

F i t t ings ,  Flanges, and Valves 

Insulate w i t h  covers fabricated from the same materials and thickness as 
t h a t  specified for  adjacent pipe. Fabricate the covers in accordance with 
ASTM C450. Join the pieces with fabr icat ing cement and  make the covers i n  
two halves. 
valves 2" and  smaller -with insulating cement t o  a thickness equal t o  t h a t  
specified f o r  the pipe. 

Secure in place with wire o r  s t raps .  Insulate f i t t i n g s  and  

Exceptions 

Al l  flanges and valves shall  be insulated with the proper thickness unless 
otherwise specified on the drawings. Terminate the insulation a t  uninsu- 
lated flanges. Do n o t  insulate  traps, unions, and control valves. 

Su ppor t s 

Insta l l  welded c l ip s  or a clamp ring s u p p o r t  near the bot tom of  vertical 
runs in excess o f  21 ' on insulated pipe 4 "  and larger .  
every 2 1 ' .  

Add anofier s u p p o r t  
A flanged j o i n t  i s  considered a support. 

Surface Finish 

Cover piping and f i t t i n g  insulation with 8 oz canvas, adhered, a n d  com- 
plete ly  sized w i t h  l a g g i n g  adhesive applied a t  the ra te  o f  one g a l l o n  per 
85 square fee t .  Apply a 40 l b  rosin sized paper under-layment on outside 
o f  p i p i n g  insulation before covering w i t h  canvas. 

5-25 
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SECTION 5 - PIPING 

5.218 - THERMAL INSULATION - ELASTOMERIC - PIPE 

1. 

2 .  

A. 

B. 

3 .  

GENERAL 

This section o f  the specification describes the materials required and the 
application o f  elastomeric flexible insulation for piping operating at 
temperatures of 50°F to 220°F. 

MATE R I AL S 

Insul a ti on 

Insulation sha l l  be composed of a flexible elastomer similar to Armstrong 
F/R Armaflex or Owens-Corning 0-C flexible tubing, 1 /2 "  thick. 

Adhesive 

Adhesive shall be Armstrong 520 or Owens-Corning OC 500. 

APPLICATION 

Application procedures shall be in accordance with manufacturer's instruc- 
ti ons. 

c. 
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SECTION 5 - P I P I N G  

5.310 - C L E A N I N G  A N D  CONDITIONING OF P I P I N G  SYSTEMS 

1 .  SCOPE 

This section of the specif icat ion describes the cleaning requirements f o r  
piping systems l i s t ed  i n  Section 5.100. 

2 .  GENERAL 

A.  The Contractor will furnish the water, nitrogen, and  p l a n t  or compressed 
o i l - f r ee  dry a i r ,  as required, for  cleaning pipe or piping systems. 

B.  Block cont ro l  valves i n  the open posit ion,  remove o r i f i ce  pla tes ,  t raps ,  
a n d  s t ra iners  p r i o r  t o  o r  d u r i n g  the process o f  cleaning. Introduce the 
flushing medium a t  the remote end of  the p i p i n g  system. 
upstream side o f  check valves. 
so t h a t  the en t i r e  system i s  flushed. 

Flush from the 
Alternately open each extremity o f  the l ine  

C .  The following piping systems ( a f t e r  chemical cleaning) must be kept abso- 
lute ly  free of o i l ,  grease, d i r t ,  p a i n t ,  and other foreign materials before 
and  a f t e r  erection: 

Subsection Service 

117 Nitrogen 
119 Oxygen 
136 Dry compressed a i r  

Tool s for assembl i ng the p i  ping must be degreased. 

3.  P I P I N G  R E Q U I R I N G  CHEMICAL CLEANING BEFORE ERECTION 

A.  Pipe, valves, and  f i t t i n g s  f o r  the following services shall  be chemically 
cleaned: - 
Subsection Service 

107 Dis t i l led water 
1 1 7  Nitrogen 
119 Oxygen 
136 Dry compressed a i r  

8 .  The C o n t r a c t o r  will furnish a l l  cleaning materials,  perform a l l  chemical 
cleaning, and  cap or seal o f f  a l l  ends o f  pipe, valves, o r  f i t t i n g s  a t  no 
cost t o  the Subcontractor. 
cal assemblies, b u t  dimensions s h a l l  n o t  exceed 20 '  x 4 '  x 4 '  o r  contain 

P i p i n g  shall  be cleaned in the largest  pract i-  
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more t h a n  two f i t t i n g s  and  shall  n o t  contain any valves. 
l i f t i n g  lugs,  min imum 2" hole diameter, t o  each pipe o r  p i p i n g  assembly t o  
be cleaned by the Contractor. Lugs shall be spaced t o  provide f o r  a b a l -  
anced l i f t .  They shall be removed a f t e r  cleaning a n d  before ins ta l la t ion  
of  the p i p i n g .  L i f t i n g  l u g s  shal l  be provided when the fo l lowing  con-  
di t ions  ex is t :  

Weld two each 

1 )  S t r a i g h t  length of  pipe 4"  diameter or larger  and 6 '  in length o r  
1 onger 

2 )  Any assembly o f  pipe and f i t t i n g s  regardless o f  pipe diameter, number 
of  f i t t i n g s  o r  length. 

C. The Subcontractor shall n o t i f y  the Contractor a t  l e a s t  three working days 
p r i o r  t o  furnishing materials t o  be cleaned. The Subcontractor sha1.1 
provide a l l  labor t o  l o a d ,  u n l o a d ,  and transport  materials t o  and from 
B u i l d i n g  C-400. The Subcontractor shall pay f o r  any recleaning required 
because of his negligence i n  h a n d l i n g  and storage. 

4 .  P I P I N G  NOT R E Q U I R I N G  C H E M I C A L  C L E A N I N G  B E F O R E  ERECTION 

All  pipe, valves, and  f i t t i n g s  used i n  fabr icat ing piping systems under 
t h i s  c lass i f icat ion f o r  conveying services other t h a n  those l i s ted  i n  
P a r a g r a p h  3 will no t  require chemical cleaning. However, each component of 
any piping system under t h i s  c lass i f ica t ion  shall be cleaned a n d  inspected 
before erection as follows: 

Inspect a l l  pipe, valves, and  f i t t i n g s  for physical defects;  and replace 
broken, chipped, cracked, o r  defective items w i t h  new. 

Remove a l l  loose scale ,  ru s t ,  d i r t ,  mud, and other  foreign materials from 
in t e r io r  surfaces by wire-brushing, scrubbing, o r  f l u s h i n g  w i t h  a i r  o r  
water . 
Remove excess d i r t ,  rust, grease, and o i l  from exter ior  surfaces. 

Provide caps o r  protective covers over ends o f  pipe, valves, and f i t t i n g s  
unt i l  ready t o  i n s t a l l .  

). 

5. PIPING SYSTEMS R E Q U I R I N G  C L E A N I N G  AFTER ERECTION AND TESTING 

A. By Flushinq with I n i t i a l  Test Medium 

P i p i n g  systems conveying the f o l l o w i n g  services shall  be cleaned a f t e r  
erection and tes t ing by f l u s h i n g  w i t h  i n i t i a l  t e s t  medium f o r  f ive  minutes: 

Subsection Services Test Medium 

5-101 Steam (0-150 psig) Water 
5-107 Distilled water Water 
5- 1 2 4  Hot s( cold 

sanitary water Water 
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B. By Purqing 

6. 

Piping systems conveying the following services shall be cleaned after 
erection and testing by purging until the specified dew point i s  reached 
and held for 30 minutes: 

Subsection Service Purqe Gas Dew Point 

Nitrogen 0°F 117 Nitrogen 
Oxygen Nitrogen 0" F 119 

136 Dry compressed air Dry compressed air -40°F 

PIPING SYSTEMS NOT REQUIRING CLEANING AFTER ERECTION AND TESTING 

Subsection Service 

1 1 1  Drain 

7 .  PIPING SYSTEMS REQUIRING STERILIZATION 

A .  The following piping systems conveying sanitary water shall be sterilized 
after erection and testing: 

Subsection Service 

124 Sanitary water (copper tubing) 

B. Prior to a sterilization, the system shall be flushed with sanitary water 
for five minutes at a velocity o f  at least 2 .5 '  per second. Drain system 
and then sterilize. 

8. STERILIZATION MATERIALS AND METHODS 

A .  Materials 

Use a disinfecting solution which contains a minimum o f  50 ppm of chlorine 
by weight of water. Commerical high-test hypochlorite, known as HTH, with 
not less  than 65% available chlorine, shall be used to prepare this' solu- 
tion. 

Commercial laundry bleach with a minimum content of 5.25% available chlor- 
ine may be substituted for HTH in preparing the disinfecting solution in 
lines 1 1 /2"  and smaller. . Use one-half pint of laundry bleach to each 
gallon of water in the system. 
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B .  Ouanti t i e s  

The following table  may be used as  a guide f o r  quant i t ies  required: 

HYPOCHLORITE TABLE 

Diameter lz-foot  16- foot  40-foot 50-foot  
of Pipe Lengths Lengths Lenqths Lenqths 

6" and 
smaller 0.5 oz  0 . 5  oz 0.5 oz 0.5 oz 

C .  Method 

Make a s lurry i n  a su i tab le  container u s i n g  the proper amount of  HTH. 
the s lurry or laundry bleach, a l i t t l e  a t  a time, t o  the l ine  as i t  i s  
being f i l l e d  w i t h  water. 
required. Let the l i ne  stand fu l l  fo r  a t  l e a s t  24 hours. A t  the end o f  
t h i s  time, the chlorine content of the water shall  n o t  be less  t h a n  10 ppm. 
Flush the l i ne  unt i l  the  chlorine content o f  the water i s  less t h a n  one 
ppm, then connect t o  the exis t ing system. 

Add 

A un i fo rm concentration t h r o u g h o u t  the system i s  

D .  Alternate Method 

Where s t e r i l i z ing  by the above method i s  impractical (such as t ie- ins  up  t o  
f i r s t  shutoff valve) , - the following a l te rna te  method, w i t h  the approval  o f  
the Contractor, may be used: 

Before erection,  thoroughly  scrub pipe, valves, and f i t t i n g s  w i t h  a disin-  
fecting solution made w i t h  one-half p i n t  of  laundry bleach t o  a g a l l o n  o f  
water. 
before ins ta l l ing .  

Wash thoroughly w i t h  clean sani tary water and do n o t  contaminate 

E .  Witness o f  Ste r i l i za t ion  

S te r i l i z ing  shall be performed in the presence of  an authorized represen- 
t a t i v e  of the Contractor. The Contractor will check chlorine cogtent o f  
the water a f t e r  completion of  the s t e r i l i z i n g  process. 
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SECTION 5 - P I P I N G  

5.410 - TESTING AND INSPECTION OF PIPING SYSTEMS 

1 .  G E N E R A L  

This section of the specif icat ion covers the tes t ing a n d  inspection o f  
p i p i n g  systems. The Se l l e r  shall furnish a l l  labor, materials,  equipment, 
too ls ,  and  services necessary f o r  t es t ing  except f o r  work, materials, 
a n d / o r  equipment t o  be furnished by the Company. Two classes of t e s t s  are 
i ncl uded : 

Class A - Pneumatic t e s t  
Class B - Hydrostatic t e s t  

The class of t e s t  t o  be applied i s  specified i n  the applicable sections. 

2 .  DEFINITION FOR MAXIMUM WORKING PRESSURE OF A SYSTEM 

The maximum working pressure of  a system i s  defined as the predetermined 
value a t  which the p i p i n g  system's safety  relieving devices are s e t  t o  
prevent overpressurizing the system. Either the s e t  pressure of the re- 
lieving devices o r  the maximum operating pressure of the p i p i n g  system 
s h a l l  be specified on the drawings. 

3. G E N E R A L  TESTING REQUIREMENTS 

General requirements for  t e s t s  t o  be performed on4ns ta l led  p i p i n g  systems 
under th i s  specification shal l  be as follows: 

A .  B l a n k  o f f  or replace w i t h  spool pieces items of equipment (e .g . ,  vessels, 
pumps , instruments , controls safety ,  and re7 ief  valves) rated for pres- 
sures below the t e s t  pressure. 
t e s t  on a system, remove t e s t  blanks and spool pieces and reconnect pro- 
tected instruments and equipment. 

Before performing f inal  operating pressure 

- 
B. Inspect a l l  parts of  the system f o r  leaks,  especially a t  valves, flanges, 

welds, threaded connections, and packed jo in t s .  A l l  leaks shall be re- 
paired and the repaired j o i n t s  re tes ted.  

C .  Check t h a t  safety and r e l i e f  valves have been inspected and s e t  by the 
Company a t  the required s e t  pressure. 

D. Soap  solution o r  soap tes t ing  s h a l l  be a soapless la ther ,  leak detector 
solut ion,  as manufactured by Industrial  Colloids & Chemical, Inc. ,  Knox- 
v i l l e ,  Tennessee, o r  Company-approved equal. 
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7 .  

E .  Use adequate precautions during pneumatic pressure tes t ing .  Clear the 
ins ta l la t ion  area o f  personnel n o t  engaged in tes t ing operations. Visually 
inspect the system ins t a l l a t i on  for compliance with the design drawings a n d  
speci f i cations. 

F. The t e s t  shall be performed i n  the presence of a n  authorized representative 
o f  the Company. 

WORK,  MATERIALS, AND/OR EQUIPMENT FURNISHED BY COMPANY 

The Company will furnish the t e s t  gauges a n d  t es t ing  media required t o  
conduct Class A and  Class 8 t e s t s .  

8. CLASS A TESTING (PNEUMATIC PRESSURE TEST) - 

Class A tes t ing consists of pneumatically pressure tes t ing p i p i n g  systems 
o r  isolated sections o f  piping systems w i t h  compressed a i r  or nitrogen as 
specified i n  Table 1 .  
follows: 

Test pressures a n d  t e s t  procedures shall be as 

A. Test Pressure 

Test pressure for  pneumatically tes t ing pipe s izes  6" and  under shall be 
1 . 5  times the maximum w o r k i n g  pressure b u t  in no case less  t h a n  50 psig. 

Test Procedure (When Test Pressure i s  50 psig) B. 

With equipment items protected a n d  safety precautions taken in accordance 
w i t h  
a l l  welds, j o i n t s ,  and  connections. 
j o in t s .  

Paragraphs 3.A. and 3.E., pressurize system t o  50 psig. Soap t e s t  
Repair leaks and r e t e s t  repaired 

After instruments and equipment have been reconnected, these connections 
shall  be pressurized and soap-tested a t  maximum operating pressure. 
leaks and r e t e s t  repaired j o i n t s .  

Repair 

C .  Test Procedures (When Test Pressure Exceeds 50 psig) 

W i t h  equipment items protected and safety precautions taken in atcordance 
with Paragraphs 3 . A .  and 3.E., g r a d u a l l y  pressurize system t o  50% o f  the 
t e s t  pressure. Thereafter, the t e s t  pressure shall be increased in steps 
of approximately one-tenth o f  the t e s t  pressure unti l  the required t e s t  
pressure i s  reached. Then reduce pressure t o  75% o f  the t e s t  pressure. 
Soap  t e s t  a l l  welds, j o i n t s ,  and  connections. 
repaired jo in t s .  

Repair leaks a n d  re tes t  

After instruments a n d  equipment have been reconnected, these connections 
shall  be pressurized and soap-tested a t  maximum operating pressure. 
leaks and  r e t e s t  repaired j o i n t s .  

Repair 
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9 .  CLASS B TESTING (HYDROSTATIC TEST)  

Class B tes t ing consists o f  hydrostatically pressure testing p i p i n g  systems 
or isolated sections o f  p i p i n g  systems with water or another liquid as 
specified i n  Table 1 .  Test pressures and  t e s t  procedures shall be as 
f o l  1 ows : 

A .  Test Pressure 

Test pressure shall  be 1 . 5  times the maximum work ing  pressure unless other- 
wise specified on the drawings, b u t  n o t  l ess  t h a n  50 psig. 

B. Test Procedures 

W i t h  equipment items protected in accordance with Paragraphs 3 . A .  a n d  3 . E . ,  
pressurize system t o  t e s t  pressure. Hold pressure while visually inspect- 
ing a l l  welds, j o i n t s ,  a n d  connections fo r  leaks. Repair leaks a n d  r e t e s t  
repai red jo in t s .  

Drain syitem and a f t e r  instruments and equipment are  reconnected, ref i  11 
w i t h  service medium and apply maximum operating pressure. Hold pressure 
while visually inspecting these joints  and connections f o r  leaks. 
leaks and  r e t e s t  repaired jo in t s .  

Repair 

Table 1 
(Showing Test Media f o r  P i p i n g  Systems) 

Test 
Class A Class B Pressure 

Subsection Service Test Test (psig)  

101 Steam & 

107 Dist i l led water 
111 Drains 
117 Nitrogen Dry a i r  

119 Oxygen Ni torgen 
124  Sanitary water --- 
128 Waste solution --- 
136 Compressed a i r  Dry a i r  

condensate 

o r  nitrogen 

Water 55 
Water 50 
(Service t e s t  with water) 

50 
--- '50 
(Service t e s t  w i t h  water) 
Water 50 

50 

--- 

--- 
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SECTION 5 - P I P I N G  

5.510 - IDENTIFICATION OF P I P E  A N D  VALVES 

1 .  G E N E R A L  

This section of the specif icat ions  outl ines de t a i l s  of identifying valves 
a n d  exposed piping a f t e r  erect ion,  insulat ion,  and p a i n t i n g  are completed. 
Exposed p i p i n g  i s  defined as a l l  p i p i n g  which i s  vis ible  i n  the open o r  may 
be exposed by the removal of covers o r  panels designed t o  provide access 
f o r  inspection or maintenance. 

2 .  DESCRIPTION OF MARKERS 

Identification markers shall  be v i n y l  cloth h a v i n g  a self-adhesive backing 
t h a t  i s  res i s tan t  t o  moisture, o i l s ,  a n d  most solvents and  t h a t  w i l l  h o l d  
t i g h t  w i t h i n  a temperature range of  -40 t o  250°F. Label shall be weather 
and fade res i s tan t  and s imilar  t o  those manufactured by W .  H .  Brady Corn- 
pany ,  Milwaukee, Wisconsin. 

The labels shall be of  specified background color u p o n  which i s  printed the 
name o f  the f lowing  medium w i t h  specified l e t t e r  color. 
f low i n  each pipe shall  be indicated by any arrow on a label adjacent t o  
the ident i f icat ion label and of  the same color as the identification label .  

The direction o f  

Where additional information i s  required, a separate label shall be applied 
adjacent t o  the service iden t i f ica t ion  label .  
color ,  and l e t t e r  height shal l  be the same as serv.<ce ident i f icat ion.  

Background color,  l e t t e r  

Services l i s ted  below require addition of  l i ne  operating pressure infor- 
mation which will consis t  of  individual numeral labels indicating normal 
l i ne  operating pressure plus a label containing the l e t t e r s  PSIG: 

STEAM 
DRY COMPRESSED A I R  
NITROGEN 

Labels shall conform t o  ANSI A13.1, "Scheme fo r  the Identification of 
P i  pi ng  Sys terns. " 

These labels and acryl ic  overcoating shall be furnished and ins ta l led by 
the Subcontractor. 
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Letter heights f o r  use i n  t i t l e s  are  governed by the outside diameter of  
the pipeline including insulation.  
are:  

The minimum l e t t e r  heights t o  be used 

Outside Diameter 

1 / 2  - 3" included 
3 1 / 2 "  and  u p  

Letter Heights 

3. EXPLANATION OF COLOR CODE 

The type of hazard of the flowing medium i s  indicated by the colors l i s ted  
below: 

Backqround Color F l o w i n g  Medium Letter Color 

Ye1 1 ow Dangerous Materials Black 
Green Generally Safe Liquids Black 
B1 ue Generally Safe Gases White 

4 .  LOCATION OF MARKERS 

S t r a i g h t  sections o f  pipelines shall  bear ident i f icat ion markers a t  maximum 
intervals  of 40' . 
Branch l ines shall  be ident i f ied w i t h  a marker located n o t  more t h a n  5 '  
from the ma'in l ine .  

Lines passing t h r o u g h  walls o r  f loors  shall be identified on each side by a 
marker located not more t h a n  5 '  from the wall or f l o o r .  

Markers on b a n k s  o f  piping shall  be placed i n  a row, side by s ide,  f o r  ease 
of reference. 

5. METHOD OF APPLYING LABLES 

Surface t o  which labels are  adhered must be f ree  o f  scale,  dirt,,dust, 
grease, and moisture. 
par t icular ly  a long  the edges, u n t i l  the adhesive makes a good bond. 

Press the label f i rmly  i n  place, r u b b i n g  thorough ly ,  

Overcoat the en t i r e  label including 1 / 2 "  overlap a t  the edges w i t h  a heavy 
coat of Glidden Clear S i lk ,  Screen Acrylic Y7135. 

Mastic coatings on insulated l i nes ,  such a Vimasco's WC-1, Insul-Coustic's 
IC-551, and  Benjamin Foster ' s  60-60, must be completely dry before a p p l y i n g  
label .  
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Label 

Service a n d  Label Wording Number Ground 
Section Background 

Steam 
Disti l led Water 
Nitrogen 
Oxygen 
Sanitary Water 
Waste S o l u t i o n  
Compressed Air 

101 
107 
117 
119 
1 2 4  
128 
136 

Ye1 1 ow 
Green 
Blue 
Yellow 
Green 
Ye1 low 
Blue 

6. IDENTIFICATION OF VALVES 

All valves ident i f ied on the drawings and -specifications with V-numbers 
s h a l l  be permanently ident i f ied with s ta in less  steel  tags embossed w i t h  the 
applicable V-numbers. 
or other parts o f  valves which would in te r fe re  with operation. 
wire will be furnished by the Contractor. The Subcontractor shall submit a 
l i s t  o f  the required V-numbers t o  the Contractor. 

Tags shall  n o t  be attached t o  handwheels o r  levers 
Tags  a n d  

c 
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SECTION 5 - PIPING 

5.610 - VALVE I N D E X  A N D  ACCEPTANCE MANUFACTURERS 

1 .  G E N E R A L  

The following information i s  given in the valve tabulation f o r  each valve 
number incl uded : 

a .  Valve number 
b. Body material 
c .  Type o f  end connections 
d .  Type o f  valve 
e .  Specification section number in which valve i s  specified 
f. List  o f  acceptable valves giving manufacturer's name and model number 

Valve Body Section Manufacturer 
Number Material Ends Type Number Model No. 

v- 1 Brass o r  Scr 'd Gate 5.136 Lunkenheimer 21 25  
Bronze Crane 428 

Jenkins 62U 

V-6134 Bronze Solder Gate 5.124 Nibco-Scott S-111  
Powell 1812 
Stockham 8-109 

V-6171 Cast o r  Scr 'd Gate 5. 10.1. Crane 3607XU 
Forged Lunkenheirner 131 1 - W  
Carbon Vogt 131 11 
Steel 

V-6194 Stainless  Socket- Ball 5.107 Worcester 445T 
Steel 304L weld Powel 1 4206-T-SWE 

Hi 11 s-McC_ann S-303 

V-6409 Bronze Scr 'd Globe 5.117 Rego 2500 Series 

V-1132 Forged Scr'd Globe 5.101 Lunkenheimer 171 1 W  
Carbon Vogt 121  41 
Steel Paci f i c 3661 - 2  

v-210 Bronze Scr'd Check 5.101 Nibco-Scott T-453-B 
Crane 36 
Walworth 420 
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V a l v e  Body Sect i on 
Number Material Ends Type Number 

V-1100 Stainless Scr 'd Check 5.128 
Steel 
31 6 

V-6245 Stainless S c r ' d *  P l u g  5.128 
Steel 
31 6 

F l g ' d *  

*1/2"  t h r u  1 1 /2 "  s izes  use s c r ' d  valves 
2" and  3" s izes  use flanged v a h e s  

Manufacturer 
Model No. 

Powell 2341 
Jenkins 1330 
Pacific 1001 

Durco G432 
Unichem V1S 
Xomox 066 

Durco G411 
Unichem V 1  F 
Xomox 067V . 

. 
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SECTION 7 - ELECTRICAL 

7.170 - E L E C T R I C A L  CONSTRUCTION 

1 .  G E N E R A L  

A.  Scope 

This section o f  the specif icat ion re la tes  t o  the furnishing o f  a l l  
l a b o r ,  equipment, mater ia l ,  and  performance of a l l  work necessary 
for  or incidental t o  the complete ins ta l la t ion  o f  electr ical  equ'ip- 
ment a n d  services in accordance w i t h  the drawings and  as hereinafter 
speci f i ed . 

B .  Subcontractor's Responsibility 

1 ) The Subcontractor shall  provide complete e lec t r ica l  work, unless 
otherwise indicated, fo r  a1 1 automatic a n d / o r  manual devices 
connected w i t h  o r  required f o r  the control o f  e lec t r ica l  equipment 
associated w i t h  a l l  equipment and systems covered under other sections 
of th i s  specif icat ion.  

2 )  The Subcontractor shall  coordinate the requirements o f  a l l  e lectr ical  
equipment, perform t e s t s ,  make adjustments wherever necessary t o  
insure proper performance of the equipment, a n d  identify equipment 
i n  accordance w i t h  the drawings and  specifications.  . 

C .  Instal 1 a t i o n  

1 ) The Subcontractor shall  ins ta l  1 work t o  conform t o  recommendations 
contained i n  the most recent issue of the  National Electrical Code 
( N E C ) ,  the National Electrical  Safety Code, a n d  t o  the applicable 
rules o f  national standards and  codes hereinafter referred t o .  I n  
the event o f  con f l i c t  between the requirements of the specifjcations 
a n d  any standards o r  code, the specifications shall govern. 

2 )  All work required f o r  the ins ta l la t ion  of e lec t r ica l  work shall be 
performed by craftsmen sk i l led  in the e lectr ical  trade.  

2. APPLICABLE CODES AND STANDARDS 

All  materials, equipment a n d  work performed shall be i n  accordance 
w i t h  the appropriate sections o f  the l a t e s t  issue o f  the f o l l o w i n g  
documents: 

National Electrical  Code 
Na t iona l  Electrical Manufacturers Association 
American Nat ional  Standards In s t i t u t e  
Underwriters' Laboratories, Inc. 
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Federal Specifications 
Ins t i tu te  of Electr ical  and  Electronic Engineers 
National Electrical  Safety Code 
Illuminating Engineering Society Lighting Handbook 
Insulated Power Cable Engineers Association 
American Society f o r  Testing and  Materials 
Edison Electric I n s t i t u t e  Specifications 

3 .  DESCRIPTION OF WORK 

The work shall include the ins ta l la t ion  of e lec t r ica l  feeders from 
existing motor control center " A "  t o  a new 45 kVA transformer and  
from the transformer t o  a new l i g h t i n g  panel located on the g round  
f loor o f  the C-409 building. 
source fo r  the C-409 l iquid lab a rea . -  The l a b  area work shall 
include the i n s t a l l a t i on  of e lec t r ica l  receptacles, l ight ing,  lab 
equipment wiring, and  l a b  l i q u i d  containment system as shown on the 
drawings. 

The l ighting panel will serve as power 
- 

4 .  MATERIALS A N D  EQUIPMENT 

A .  General 

All materials a n d  equipment furnished, unless otherwise noted, shall 
be new and shall bear the label of the Underwriters' Laboratories, 
Inc., ( U L ) ,  whenever standards have been established and  label service 
i s  regularly furnished by t h a t  agency. 

6. Subs t i  t u  t i  ons 

1 )  The use of b r a n d  names, catalog numbers or naqes of manufacturers i s  
solely f o r  the purpose of indicating the type and  quali ty t h a t  will 
be acceptable. Unless otherwise specif ical ly  indicated by the words 
"no subst i tute" ,  subs t i tu tes  will be permitted as approved by the 
Contractor. 

2 )  Vendor drawings shall  be submitted t o  the Contractor fo r  approval in 
accordance w i t h  Special Conditions, paragraph SC-11. - 

C .  L i g h t i n g  Fixtures 

Lighting f ixtures  shall  be of the type, s i z e ,  a n d  kind specified i n  
the f ix ture  schedule o r  legend on the d rawings .  
s h a l l  be equipped w i t h  c lass  P bal las t s  t h a t  shall be UL a n d  CMB 
approved a n d  o f  the h i g h  power factor  type. They shall be sound 
rated A .  The ba l l a s t s  shall  be protected f rom overheating by an 
internal thermally actuated,  automatic reclosing device t o  1 irnit 
w i n d i n g  temperature. Ballasts shall  be o f  the h i g h  efficiency fu l l  
o u t p u t  type sui table  fo r  use w i t h  b o t h  35 w a t t  a n d  40 w a t t  lamps. 
Ballasts shall be Universal ba l las t  "wat t  reducer", General Electric 
"low energy", o r  equal. 

Fluorescent f ix tures  
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D .  Lamps 

,411 lamps shal l  be furnished and  ins ta l led  by the Subcontractor. 
Incandescent lamps f o r  Connection t o  120 v o l t  c i r cu i t s  shall be 
specif ical ly  rated f o r  125 volts  unless otherwise specified.  
Fluorescent lamps shall  be cool white type. 

E. L i g h t i n g  Panelboards 

L i g h t i n g  and l o w  voltage panelboards, fo r  operation on 208 or 240 
vol ts ,  shall be of the dead f ron t  safety  type complete w i t h  main  
c i r cu i t  breaker, when specified on the drawings, rated for  240 v o l t  
ac .  Panelboards shall  be provided with the type, number and s ize  
o f  branch c i r c u i t  breaker units  as indicated on the drawings. 
Panel boards shall bear the UL label .  'Panel boards shall have fulqy 
rated isolated neutral buses and  shall a lso be equipped w i t h  a n  
equipment g round  bus. Panel boards shall be comparabl e t o  Square-D 
Company type NQOB w i t h  QOB-GF1 frame bolt- in branch c i r cu i t  breakers 
unless otherwise noted on the d rawings .  

2 )  The main c i r c u i t  breaker shall be insta l led in the panelboard such 
t h a t  the breaker i s  closed when the operating handle i s  moved upward 
( f o r  ver t ica l ly  mounted breaker) or t o  the r i g h t  ( f o r  horizontally 
mounted breaker). The main and  branch breakers shall  have "of f- on"  
markings t o  c lear ly  indicate the handle posit ion.  

3)  Cabinet boxes shall be constructed o f  zinc coated s teel  and shall 
conform t o  the requirements of the UL standard f o r  cabinets a n d  
boxes. Panelboard fronts  shall be door-in-door type. Trims shall 
be f i t t e d  with hinged doors h a v i n g  latches only. 
shall be mounted on the inside of each door .  
properly identifying each c i r c u i t  shall be mounted therein. Cabinets 
shall be supplied w i t h  standard side gu t te r  w i r i n g  space a n d  shall be 
for surface mounting as indicated on the d rawings .  

A directory holder 
8 neatly typed directory 

F.  Receptacles 

Duplex, 120 vol t s ,  20 ampere, and  s ingle ,  208 vo l t s ,  20 ampere type receptacles shall  be as  specified on the drawings. -c. 

G .  Transformer - 45 kVA 

1 )  The transformer shall  be standard repe t i t ive  manufactured p roduc t  o f  
a 'reputable manufacturer and  shall comply w i t h  NEMA standards a n d  
specifications.  

2 )  The transformer shall  be of the ratings and  capaci t ies ,  three-phase, 
a s  noted on the drawings ,  w i t h  a l l  terminal surfaces e i ther  t i n  o r  
s i l ve r  plated. Unless spec i f ica l ly  noted otherwise, the transformer 
shall be of the dry type for  general l i g h t  and  power service. The 
transformer shall be sui table  for indoor  use f o r  wal l  bracket or 
f l o o r  m o u n t i n g  as  required by the drawings. Unless noted otherwise, 
the transformer shall have a m i n i m u m  number of  2- 1 / 2  percent f u l l y  
rated k V A  t aps ,  2 F C A N  and  4 F C B N .  
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H .  Manual S t a r t e r s  - Full Voltage 

5. 

6.  

Manual s t a r t e r s  for  120 v o l t  motors shall be a toggle operated switch 
with t r i p  f ree  overload protection i n  sui table  enclosure unless other- 
wise noted on the drawings. Overload relay heater elements shall be 
sized i n  accordance w i t h  the motor nameplate f u l l  l o a d  current.  

I .  Safety Switches 

Safety switches shall  be heavy duty type single throw, w i t h  v is ible  
blades in NEMA 3R enclosure for a l l  switches located outdoors a n d  
NEMA 1 enclosures f o r  a l l  switches located indoors. Switches shall 
have quick-make, quick-break mechanism, f r o n t  cover interlock a n d  
indicator handle. 
number o f  poles, nonfusible, e t c . ,  as indicated on the drawings: 

Switches shall be pf the ampere and  voltage ra t ings ,  

MISCELLANEOUS INSTALLATION METHODS 

A .  Fastenings 

Fastenings t o  wood shall  be by means o f  wood screws o r  bol ts ;  t o  
masonry by means o f  threaded metal i n se r t s ,  metal expansion screws, 
metal expansion shields o r  toggle bol ts ;  a n d  t o  s teel  by means o f  
machine screws, bol ts  o r  by welding. No wood o r  f i be r  plugs will 
be permitted. 
Ramset low powered gun  fas teners ,  toggle bolts  o r  expansion anchors. 

Fastenings t o  concrete may be accomplished w i t h  

8. Hangers and Supports 

7 )  Hangers and supports shall  be furnished a n d  ins ta l led as shown on 
the drawings and as specified herein. 

2 )  Equipment supports shall  be Unistrut or structural  s t e e l ,  welded o r  
bolted, r igid  and workmanlike i n  appearance. Hex head machine bolts 
w i t h  spring lock washers shall be used. 

3 )  

4 )  

Hangers shall  be galvanized steel  with approved conduit clamps a n d / o r  
s t raps .  

A l l  angle i r o n ,  channel i r o n ,  Unistrut, rods, hangers a n d  supports 
required t o  i n s t a l l  a n d  m o u n t  the e lec t r ica l  equipment shall be 
furnished and  ins ta l led  by the Subcontractor. Angle and  channel 
iron members shall  be cleaned o f  rust and  scale and painted w i t h  one 
coat of metal primer a f t e r  fabrication a n d  then i f  n o t  concealed, 
shall be painted i n  accordance w i t h  Section 1 1 .  

- 

CONDUIT, FITTINGS AND ACCESSORIES 

A .  Heavy Wall R i g i d  Steel 

1 )  Heavy wall  r ig id  s teel  conduit shall be hot-dipped galvanized o r  
electro-galvanized, inside a n d  outside,  i n  conformity w i t h  Federal 
Specifications N W - C - 5 8 l A .  C o n d u i t  couplings, elbows, nipples a n d  

7- 4  



f i t t i n g s  fabricated from steel  t u b i n g  shall conform i n  a l l  respects 
t o  the same specif icat ions .  Conduit shall  be National Electric 
Sherarduct, Youngstown Buckeye, o r  Triangle. 

2 )  A l u m i n u m  f i t t i n g s ,  boxes, condulets, e t c . ,  shall n o t  be used w i t h  s teel  
conduit except where spec i f ica l ly  shown on the drawings. 

B .  L i q u i d t i g h t  Flexible Metal C o n d u i t  

1 )  Liquidtight f lex ib le  metal conduit shall  be fabricated of  galvanized 
steel  f lex ib le  tubing w i t h  a synthetic jacket  extruded over the t u b i n g ,  
s imilar t o  "Sea l t i t e  EF"  manufactured by American Metal Hose Div i s ion  
of the American Brass Company. 

All f lexible  conduit exposed t o  weather, water o r  other l iqu ids ' sha l l  
be l i q u i d t i g h t  w i t h  connectors approved f o r  this  use. 

2 )  

3)  L i q u i d t i g h t  conduit assemblies shall include on each end an insulated 
s t rafght  o r  90 degree angle connector equal t o  Thomas & Betts Series 
No. 5300. This shall be the conduit assembly intended wherever a 
l iquidt ight  assembly i s  called f o r  on the drawings or in the specifications.  

4 )  Liquidtight conduit assemblies shall  be used between motor terminal 
boxes o r  other equipment subject t o  v i b r a t i o n  and /o r  mechanical adjust- 
ment and the r igid  conduit systems o r  elsewhere as shown on the drawings. 
L i q u i d t i g h t  conduit used t o  connect t o  motor terminal boxes fo r  housing 
motor conductors shall  n o t  be l e s s  than 12 times the trade s ize  i n  
length b u t  i n  no case less  t h a n  1 2  i n .  

C .  C o n d u i t  F i t t ings  

1 )  Cast malleable i r o n  o r  steel  conduit f i t t i n g s  shall be thorough ly  coated 
w i t h  metall ic zinc or cadmium inside and  outside a f t e r  a l l  machine work 
i s  completed a n d ,  i n s o f a r  as i t  appl ies ,  f i t t i n g s  shall conform t o  
Federal Specifications W-F-406. 

2 )  Nonmetallic insulating type bushings used on r igid conduit shall be 
O . Z .  type A, Thomas & Betts 200 se r i e s ,  Efcor Type PB,  or Awleton 
type BBU. 

D .  Boxes: Junction, Terminal Pull 

1 )  All junction and  pull boxes shall be furnished-and sized i n  accordance 
w i t h  the NEC where n o t  sized on the drawings. 

2 )  Junction and pull boxes located indoors in nonhazardous areas shall be 
code gauge galvanized sheet s t e e l ,  welded construction, w i t h  c o n d u i t  
knockouts o r  raceway openings and  hinged covers. 

E .  Insta l la t ion 

1 )  All  wiring shall be ins ta l led i n  galvanized o r  sherardized rigid steel  
condui t .  

7-5 



2) Conduit shall be delivered t o  the j o b  s i t e  i n  IO-foot lengths, each 
length bearing the UL label a n d  the name of the manufacturer. 
whether concealed o r  exposed, shall be adequately supported in 
accordance with N E C  requirements a n d  good practice.  Supports shall 
be spaced n o t  more t h a n  7 f t .  apart  f o r  one inch a n d  smaller conduit 
o r  more t h a n  10 f t .  a p a r t  f o r  conduit larger  t h a n  one inch. 

Conduit, 

3 )  C o n d u i t  shall be secured t o  wa l l  s ,  b u i l d i n g  framing, e t c . ,  by the use 
of  ma1 leable i r o n  galvanized "U" bol t s ,  beam clamps , conduit s t raps ,  
or Unistrut f i t t i n g s  when Unistrut racks o r  supports are used. C o n d u i t  
shall be securely fastened t o  a l l  ou t l e t  boxes, pull boxes, cabinets 
a n d  switch boxes by double locknuts and  insulating bushings unless 
boxes with conduit hubs are provided. 

4 )  C o n d u i t  shall i n  no case be secured d i rec t ly  t o  other piping. Conduit 
parallel t o  o r  crossing uninsulated h o t  water o r  steam pipes must be 
separated from them by 1 2  i n .  i f  paral le l  or 6 i n .  i f  crossing. 
Where these l ines  are  insulated,  conduit parallel  t o  o r  crossing 
them must c lear  the insulation surface by 2 i n .  C o n d u i t  s h a l l  no t  
be r u n  d i rec t ly  under cold water l ines  and  shall be separated from 
them in other direct ions  by a t  l e a s t  3 i n ,  

5 )  C o n d u i t  shall be cut square and  threaded with an  approved conduit 
cu t te r  and  threader. The ends shall be reamed o f  burrs, a n d  a l l  
metal shavings and  cut t ing lubricants shall be removed before the 
conduit i s  connected t o  the conduit system. 

6 )  Bends, o f f se t s  and  bevels shall be avoided i f  pract ical ;  b u t  i f  they 
are necessary, they shall  be made w i t h  an approved bending device. 
C o n d u i t  crushed or deformed in bending will be rejected.  The use 
o f  heat i n  bending conduit will no t  be permittpd. Where a number o f  
c o n d u i t s  are  r u n  together,  the r a d i i  o f  any required bends shall be 
such t h a t  the i n s t a l l a t i on  will be neat in appearance. 

7 )  All connections i n  r i g i d  conduit shall  be made w i t h  appropriate 
f i t t i n g s  and be securely tightened. 
o r  terminations, a s  well as any which have no t  been adequately 
tightened, will be rejected.  All conduit s h a l l  be ins ta l led by craftsmen sk i l led  in the trade.  +. 

Improperly made connections 

8 )  The exact locations and  r o u t i n g  of conduit, when n o t  shown in detail 
on the drawings, shall be determined by the Subcontractor subject t o  
approval o f  the Construction Engineer. 

9 )  C o n d u i t  which i s  r u n  exposed shall  be r u n  a t  r i g h t  angles t o  o r  
parallel t o  b u i l d i n g  s t ructural  members wherever possible and  shall 
be adequately supported by brackets, clamps, o r  braces wherever 
required. Diagonal  runs shall  n o t  be made except i n  special cases 
o r  concealed i n  concrete s lab.  

1 0 )  I n  no case shall any e l ec t r i ca l  conduit be bent or any fabricated 
elbow be applied t o  l e s s  t h a n  the allowable bending radius o f  any 
ins ta l led conductor. 
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7 .  W I R E ,  C A B L E  A N D  C O N N E C T O R S  

A .  Conductors 

1 )  Al l  conductors shall be stranded copper except l i g h t i n g  a n d  receptacle 
c i r cu i t  conductors may be so l id .  
for power and  l ighting c i r c u i t s  shall be No. 1 2  AWG. 

The minimum s ize  conductor t o  be used 

2 )  All conductor s izes  as specified on drawings are  given i n  American Wire 
Gauge. 

B .  600-Vol t Insulation 

1 )  Wire and  cable with a 600-volt insulation rating shall  be furnished 
a n d  ins ta l led f o r  a l l  power feeders,  motor leads,  l ighting a n d  
control c i r cu i t s  t h a t  are designed for operating voltages u p  t o  and  
including 550 volts: All  conductors shall be l i s t ed  by UL f o r  the 
applications specified on the d r a w i n g s .  

2 )  All conductors shall have NEMA type X H H W  insulation rated a t  90°C. 

3 )  Computer cable shall be 51 pair  #22 AWG solid conductors, tinned 
copper, v iny l  insulated w i t h  Beldfoil aluminum-polyester shield 
overal l ,  22 AWG 7x30 stranded d r a i n  wire w i t h  chrome vinyl jacket.  
Color coded from Belden Char t  Y".  
equal. 

Belden Catalog No. 8751 or 

C .  Copper Conductor Connectors 300 Volts o r  Less 

1 )  Splices, t a p s  and terminations of  stranded conductors No. 10 AWG and  
smaller shall be made with pressure connectors-, Thomas & Betts 
"Sta-Kon" o r  equal. Splices and  taps i n  sol id  No. 10 AWG a n d  
smaller shall be made w i t h  sp l i t - bo l t  connectors o r  with insulated 
wire nuts, Thomas & Betts "Piggy" o r  equal. Terminations o f  solid 
conductors No. 10 AWG and  smaller may be made by forming the wire 
t o  f i t  under a screw head, thus requiring no connector. 

2 )  Splices and t a p s  i n  copper conductors No. 8 AWG t h r o u g h  No. J AWG 
a n d  terminations o f  these s izes  o f  conductors other t h a n  i n  equip- 
ment lugs ( i . e . ,  molded case c i r c u i t  breakers) shall  be made w i t h  
e i ther  copper mechanical connectors or with wrough t  copper compression 
connectors. 

Type o f  Thomas & Betts 
Connection Type o f  Connector Series No. 

Sp1 ice Mechanical - S p l  i t-Bol t 2T t h r u  8T 
Ta P Mechanical - Sp l  i t-Bol t 2T thru 8T 
Termination Mechanical - One-Hole Lug #31000 
S p l  ice Compression - Two-way Connector #54500 
T a p  Compression - " C "  T a p  # 54 700 
Termination Compression - One-Hole Lug #54100 
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3 )  Splices and  taps in copper conductors No. 1/0 AWG t h r o u g h  No. 4/0 AWG 
a n d  terminations o f  these s i z e s  of conductors other t h a n  in equipment 
lugs ( i . e . ,  molded case c i r c u i t  breakers) shall be made with wrought 
copper compression connectors. 

Type o f  Thomas ti Betts 
Connection Type of  Connector Series No. 

S p l  ice 
Ta P 
Temi n a t i o n  

Two-way Connector 
" C "  T a p  
Two-Hole Lug 

#54500 
#54700 
#54200 

D .  Copper Conductor Connectors over 300 Volts 

A 1  1 connectors specified f o r  use with- copper conductors carrying 300 
volts o r  l e s s  are applicable f o r  use w i t h  conductors carrying u p  t o  
600 vol ts ,  except insulated wire n u t s  shall n o t  be used. Splices i n  
conductors No. 10 and smaller shall  be made w i t h  s p l i t - b o l t  connectors. 

E. Wire Connections 

1 )  Splices and  t a p s  shall be made in junction boxes o r  wiring gutters on ly .  

2 )  Mire shall be thoroughly  cleaned before connectors are applied. 

F. Insulation o f  Splices a n d  Taps  600 Volts 

1 ) S p l  ices and  taps in thermopl a s t i c  (THW and  XHHW) and  rubber conductors 
shall f i r s t  be insulated with rubber tape, Okonite Company "Okonite" 
type No. 10.  Connection shall  then be wrapped w i t h  a l l  weather 
vinyl p las t ic  tape, 3M Company "Scotch" No. 88. Connections n o t  
housed i n  a junction box o r  other metal enclosure shall have an  
a d d i t i o n a l  protective w r a p p i n g  o f  f r i c t i on  tape,  Okonite Company 
"Manson" type No. 5 ,  t o  protect  the connection from abrasions. 

2 )  All ou tdoor  spl ices  and  t a p s  i n  type THW and XHHW insulated conductors, 
such as spl ices  a t  service entrances and  any connections which are 
subjected t o  high h u m i d i t y ,  shall be insulated as specified pbove, 
then wrapped with linen cloth tape and painted w i t h  two brushed-on 
coats o f  General Electr ic  Company "Glyptal  ' I .  

3 )  On a l l  spl ices  and  taps ,  the tape applied d i rec t ly  over the connector 
shall be wrapped as t i g h t  as possible in a manner so as t o  pad the 
sharp edges a n d  f i l l  the indents of the connector. The outer tape 
shall be applied unti l  the to ta l  area o f  the i n i t i a l  t a p i n g  i s  covered 
w i t h  a m i n i m u m  of f o u r  layers.  The t o t a l  thickness of the combination 
of tapes shall be a t  l e a s t  equal t o  the thickness o f  the conductor 
insulation.  Tape of a n  appropriate w i d t h  shall be used. 

8. IDENTIFICATION 

A .  Equipment 
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1 ) Safety switches, c i r c u i t  breakers, motor s t a r t e r s ,  1 i g h t i n g  p a n e l  5 ,  
power panelboards a n d  other similar e lec t r ica l  equipment shall be 
i dent i f ied.  

2 )  L i g h t  switches, receptacles and other similar e lec t r ica l  devices 
shall be identified as t o  voltage, phase a n d  source o f  power. For 
example, a l i g h t i n g  switch on c i r c u i t  1 5  from panel 8 would be marked 
"120 Volt, l @ ,  LPB- 15" .  

3 )  The means of ident i f icat ion shall be subject t o  a p p r o v a l  of the 
Construction Engineer b u t  i n  general shall be as follows: 

4 )  Exterior surfaces o f  l ight ing switches a n d  receptacles s h a l l  be 
identified by means of raised 1/4-inch h i g h  characters on 1/2-inch 
wide a l u m i n u m  s t r i p s .  Identification- tags shall  be securely fastened 
t o  the equipment w i t h  noncorrosive r i ve t s .  

5 )  Safety switches, ci rcui t breakers, motor s t a r t e r s ,  1 ighting panel s , 
power panel boards and other similar e lec t r ica l  equipment shall be 
identified as per Sketch A-E-14469-A, Rev. 1 attached t o  th i s  section 
of the specif icat ion.  

6 )  Identification shall  be i n  accordance with the one l i ne  diagram a n d  
shall include the fo l lowing:  

Maximum voltage 
E q u  i pment des i gna t i  on 
Source of  supply "Fed from.. . . ' I  

E q u i pmen t s u p  p 1 i ed 

The ''maximum voltage" and  "source o f  supply" qay be omitted on branch 
breakers i n  unit substations o r  panelboards where such i s  obvious. 
The "equipment supplied" notation may also be omitted where such i s  
obvious. 

Example: ( 1 )  480 volts AC 
( 2 )  Power Dist panel "PDP" 
( 3 )  Fed from Sub 9A1 

Compt 5A  

7 )  L i g h t i n g  and Distribution Panelboards . 
The panel director ies  in l ight ing panelboards shall be neatly f i l l e d  
out,  showing f o r  each c i r c u i t  the equipment served, f loor a n d  column 
location and room number where applicable. Spare c i rcu i t s  shall be 
identified on the schedule. 

B .  Conductors 

1 )  All single conductor power a n d  c o n t r o l  w i r i n g  shall be identified i n  
a l l  readily accessible j u n c t i o n  boxes i n  t h e  w i r i n g  system as well as 
a t  a l l  terminations. Conductors need n o t  be ident i f ied i n  p u l l  boxes 
where no t a p s  o r  spl ices  are made. 
of t a p e d  on numbers o r  l e t t e r s  attached t o  each conductor. 

Ident i f icat ion shall be by means 
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2) All three-phase power feeder conductors shall be identified by phase 
designation, e . g . ,  @A,  OB, @ C .  

9. GROUNDING 

A .  General 

1 )  The grounding shall be i n  accordance w i t h  the drawings a n d  the NEC. 

All  ground connections required by the NEC and any other a d d i t i o n a l  
g r o u n d i n g  as shown on the drawings or as specified herein shall be 
furnished and ins ta l led .  All enclosures f o r  safety switches, c i r c u i t  
breakers, control devices, motor frames, cabinets,  panelboards, e t c . ,  
shall be grounded t o  the building comon ground  network w i t h  bare 
copper wire o f  the s izes  as shown on the drawings or i n  accordance 
w i t h  the N E C .  I n  general ,  grounding shall  conform with the applicable 
requirements of  the NEC except as amended herein. 

3)  Equipment and  c i r cu i t s  shall  be grounded by a continuous g r o u n d i n g  
conductor. The g r o u n d i n g  conductor sha l l  be r u n  i n  the same conduit 
w i t h  the power conductors. T h e  use of conduit as sole means o f  
g r o u n d i n g  will n o t  be acceptable. Grounding o r  bonding o f  equipment 
t o  building steel  as a sole  means of grounding will no t  be acceptable. 

4 )  All g round  wires s h a l l  be copper. Aluminum g r o u n d  wires are n o t  
permitted and  will no t  be accepted. Ground  wires No. 8 AWG a n d  larger  
shall be stranded. 

5 )  Connections t o  g r o u n d  buses and connections o f  g round  conductors t o  
switch boxes, panel boxes, cabinets,  e t c . ,  shall be made w i t h  
compression connectors. Splices and  t a p s  in ground conductors 
need no t  be insulated. 

6 )  A l l  contact surfaces shall  be thoroughly clean and  b r i g h t  before 
connections are made t o  insure making good e lec t r ica l  contact. 

8. Lighting Fixture Enclosure Ground ing  
).. 

A continuous g round  conductor, preferably a so l id ,  bare wire sized 
i n  accordance w i t h  the drawings, shall be r u n  i n  the same conduit 
as the c i r cu i t  conductors and attached t o  the metal enclosure of 
each lighting f ix ture  and  related local switch box .  

C . Receptacle Groundi ng 

All receptacles, 120 a n d  208 vo l t ,  shall be provided w i t h  a g r o u n d i n g  
pole, which shall be attached t o  a continuous g round  conductor sized 
i n  accordance w i t h  the drawings. The g round  conductor shall be 
permanently grounded t o  the building grounding system. 
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0. Transformer Neutral G r o u n d i n g  

The secondary neutrals o f  a l l  208Y/120 vo l t ,  three-phase l i g h t i n g  
transformer shall  be grounded i n  accordance w i t h  Section 250-26 o f  
the N E C .  

10. F I E L D  TESTING 

A .  General 

Test a l l  wire, cable a n d  e lec t r ica l  equipment furnished, ins ta l led o r  
connected t o  assure proper i n s t a l l a t i on ,  connection a n d  function i n  
accordance w i t h  the drawings, specifications and manufacturer's 
recommendations. Include a l l  t e s t s  recommended by the equipment 
manufacturer whether s7ecified o r  n o t ,  unless specif ical ly  waived 
by the Contractor. Include any additional t e s t s  issued by the 
Contractor t h a t  he deems necessary because of  f i e ld  conditions t o  
determine t h a t  equipment, material and systems meet requirements 
of  the specifications.  Furnish qualif ied personnel a n d  test ing 
equipment as required t o  perform a l l  t e s t s .  M a i n t a i n  a complete 
a n d  accurate written record of a l l  t e s t s  showing date ,  personnel 
making  t e s t ,  equipment o r  material t es ted ,  t e s t s  performed, a n d  
results  w i t h  copies furnished to  the Contractor. The Subcontractor 
shall be responsible f o r  any damage t o  equipment o r  material due t o  
improper t e s t  procedures or t e s t  apparatus hand1 i n g ,  and shall 
replace or res tore  t o  original  condition any damaged equipment o r  
material a t  no cos t  t o  the Contractor. Provide safety devices such 
as  rubber gloves and  blankets, protective screens a n d  bar r ie rs ,  
danger signs, e t c . ,  t o  adequately protect a n d  warn a l l  personnel 
i n  the vicini ty  of the t e s t s .  

B .  Molded Case Circui t  Breaker Tests 

Check a l l  connections, visually inspect each breaker a n d  operate 
manual ly .  
connected. 

Check for  proper current r a t i n g  for  c i r cu i t  t o  which 
Megger each pole f o r  freedom from grounds. 

C .  Phasing a n d  Polari ty Tests * 

Check a l l  motors for  proper r o t a t i o n  and determine t h a t  b o t h  phasing 
a n d  phase r o t a t i o n  are  correct  f o r  a l l  c i r cu i t s .  
where phasing o r  po la r i ty  i s  n o t  correct  a n d  repeat t e s t s .  

Change a l l  wiring 

D.  600 Vol t  Wire and Cabl'e T e s t s  

1 )  T h i s  section of  the specif icat ion covers the e lec t r ica l  test ing o f  
a l l  600 v o l t  insulated s ingle  and  multiconductor wire a n d  cable. 

2 )  Test No. 1 - Continuity 
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a .  Make t e s t  f o r  continuity a n d  correctness of  wiring a n d  
ident i f icat ion on a1 1 conductors of l ighting a n d  receptacle 
branch c i r c u i t ,  power and  control c i r cu i t s  and  motor leads. 

b .  Test shall be made w i t h  a dc t e s t  device such as a be l l ,  a buzzer 
o r  a l i g h t .  

3 )  Test No. 2 - Insulation Resistance 

a .  

b. 

C .  

d .  

All 600 vol t  power cables No. 4 AWG a n d  larger shall be given 
an  "Insulation Resistance Test" using a 1000 vol t  motor driven 
"t4egger" . 
The t e s t  shall be made w i t h  the conductors disconnected a t  the 
equipment. Test shal l  be made between one conductor a n d  g round  
w i t h  the other conductors grounded. Each conductor shall be 
tested i n  the same manner. 
m i n i m u m  of  three minutes a n d  u n t i l  the reading reaches a nearly 
constant value. 

The voltage shal l  be applied for a 

Acceptable minimum resistance readings shall be 25 megohms. 
If  megger readings indicate damaged insulation,  the conductor 
shall be rejected and  s h a l l  be replaced by the Subcontractor. 
The replacement conductor must pass the required megger t e s t .  

More t h a n  one conductor may be l i s t e d  on the same cable t e s t  
report provided a l l  conductors l i s t e d  are  tested and  accepted 
on the same date.  Reports shall  include complete identification 
of  the feeder, megger readings vs. time data,  ambient temperature 
a n d  weather conditions. 

. 
E .  L i g h t i n g  Fixtures 

Give a l l  lighting f ix tures  an operational t e s t .  All f ixtures must 
operate, a l l  lenses must be clean and a l l  local switches must function 
properly. 

- F .  120 Vol t  Receptacles 

1 )  A random check o f  receptacles shall be made t o  insure t h a t  neutral 
and ground wires are  connected properly. 

2 )  After i n s t a l l a t i on ,  a l l  120 v o l t  receptacles shall be checked for 
correct wiring by the use o f  a Daniel Woodhead Model No. 1750 t e s t e r .  

3 )  After completion o f  w i r i n g  t e s t  i n  Section 7-10.F.2, a l l  120 and  208 
v o l t  receptacles shall  be given an  equipment g round  impedance t e s t .  
The t e s t  shall be performed using a Daniel Woodhead Model No. 7040 
"Ground Loop Impedance Tester".  
shall be 1 . 0  ohms. 

The maximum a1 1 owabl e impedance 

C A U T I O N :  
loads plugged i n t o  other receptacles sharing the same equipment 
g r o u n d  conductor. 

This t e s t  shall  be performed a t  each receptacle w i t h  no 
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4 )  All  receptacle checks sha l l  be made by the Subcontractor using t e s t  
equipment furnished by the  Subcontractor a n d  i n  the presence o f  the 
Construction Engineer. 
t e s t s  shal l  be corrected by the  Subcontractor and  then ver i f ied  by 
t h e  Construction Engineer as being acceptable.  

Any receptacles  not passing the required 

. 
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11 .430  

SECTION 1 1  - PAINTING 

11.430 - PAINTING 

1 .  GENERAL 

This specification covers the preparation of surfaces a n d  the furnishing 
a n d  application of paint and primers. 

2. MATE R I AL S 

A .  Paints and Primers 

Paints and primers specified are  manufactured by PPG Industries,  Inc. 
Equivalent painting systems as manufactured by Sherwin-Williams; Devoe 
and  Reynolds Co., Inc.;  The Glidden Company; Mobil; o r  a n  approved equal 
are acceptable. 

B .  Submittals 

Any paint/primers other t h a n  t h a t  specified shall be submitted by the 
Subcontractor for  approval by the Construction Engineer. 

C .  Sealed Packaaes 

A l l  materials shall be delivered t o  the s i t e  in the manufacturer's 
sealed packages and containers,  with labels intact  a n d  seals unbroken. 
Al l  materials shall  be in covered containers w i t h  the descriptive labels 
o f  the material contained therein.  Materials.-shall n o t  be opened u n t i l  
required f o r  use o r  fo r  sampling. 

9. Storaae 

P a i n t  materials and equipment shall  be stored only i n  such places as may 
be approved by the Construction Engineer. The Subcontractor shall main-  
t a i n  the storage area and leave i t  f ree  from f i r e  hazards due t o  impro- 
perly stored r a g s ,  waste, o r  other combustible materials. 

5. 

3 .  METHODS OF WORKMANSHIP 

A .  Preparation o f  Surfaces 

Painting on any surface shal l  no t  be s tar ted until a l l  preparation of the 
surface i s  completed. 
i n g  painted surfaces t o  be painted shall be brushed clean o f  a l l  dust ,  
d i r t ,  or loose p a i n t  before paint i s  applied. 
w i t h  sandpaper, s teel  wool, o r  l iquid sanding a i d .  The surfaces shall be 
smooth, f ree  of grease, scale ,  ru s t ,  welding spots and slag or other 
adhering matter which would prevent a proper p a i n t  bond .  

A s  a minimum preparation, a l l  other new or ex is t -  

D u l l  a l l  glossy surfaces 
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11.430 

B .  Application 

I n  general, a l l  p a i n t  shall  be applied as specified and  shall be done i n  
a workmanlike manner, leaving the finished surfaces f ree  from d r o p s ,  
ridges, waves, laps ,  and brush marks. P a i n t  shall be applied under dry 
dust-free conditions. 

Al l  primer and  intermediate coats of paint shall be unscarred a t  the time 
of application of each succeeding coat. 
s l igh t  variation of color t o  dist inguish i t  from the preceding coat. 
Sufficient time shall  be allowed between coats t o  insure proper dry ing .  

Each coat of  p a i n t  shall have a 

Spray or ro l l e r  painting may be employed where practicable i f  approved by 
the Construction Engineer. 

Paints shall be thoroughly s t i r r ed  a n d  kept a t  a uniform consistency 
d u r i n g  application and shal l  no t  be thinned i n  excess of the printed 
directions on the container. Solvents and thinners used shall be o f  the 
type compatible w i t h  the p a i n t  used. 

C .  Protection 

During p a i n t i n g  operations, the Subcontractor shall  furnish and m a i n t a i n  
i n  place adequate protective covers and d r o p  cloths.  
shall be i n  conformity w i t h  a l l  safety  regulations i n  e f fec t  a t  the work 
s i t e  and  the Subcontractor shall  be responsible f o r  protecting a l l  a d j o i n -  
i n g  work from spray  par t ic les .  
t o r s ,  e t c . ,  shall be covered with p l a s t i c  or paper bags before p a j n t i n g  
operations, and a l l  covers shall  be removed a f t e r  painting i s  completed. 
Area shall be well venti lated during p a i n t i n g .   any^ p a i n t  spots or s p i l l -  
age which may occur shall  be promptly removed. "WET PAINT" signs shall  
be posted t o  protect  newly painted surfaces. 

Sprayed application 

Sprinkler heads, heat and  smoke detec- 

D .  C 1  eani ng 

D u r i n g  the work, o r  upon completion, the Subcontractor shall  go  over a l l  
areas and clean off misplaced paint from finished surfaces. Finishes o f  
affected items shall  be restored t o  t he i r  original condition. - 

E .  Touch-up Paintinq 

A primer shall be applied t o  a l l  f i e l d  welded jo in ts ,  bare spots ,  a n d  
surfaces damaged by new construction. 
covered w i t h  one f i n i s h  coat t o  match exist ing f inish.  

These spot primed areas shall be 

11-2  



4 .  PAINTING SCHEDULE 

A.  General 

P a i n t  coverage shall consist o f  three coats on a l l  new surfaces con- 
sis t ing of a primer, intermediate, and  f inish c o a t  unless noted other- 
w i s e .  All paints/No’s. specified are manufactured by PPG Industries, 
Inc. P a i n t  thickness i s  l i s ted  i n  minimum wet film thickness, i n  mils 
( M W F )  . 

B. Coat ing  System 

1 )  Structural and miscellaneous s t e e l ,  doors and frames, supports, hangers, 
e tc .  : 

Shop/Field Prime: 6-204; Zinc chromate; 3.1 MWF 
Intermediate Coat:  23-76; Vista Green; 3.1 MWF 
Finish Coat: 23-76; Vista Green; 3.1 MWF 

2)  Floor  checked plate, bar g r a t i n g ,  and nosing angles: 

Shop/Field Prime: 6-204; Zinc chromate; 3.1 MWF 
Intermediate Coat: 23-49; Gray; 3.1 MWF 
Finish Coat: 23-49; Gray; 3.1 M W F  

will not  be painted. 
3 )  Galvanized ribbed decking and  sheet metal and stainless steel sheet metal 

5. P I P E  PAINTING 

A .  General 

Al l  uninsulated. carbon steel  and black iron indoor  p i p i n g  shall be 
painted, except piping o r  valves enclosed in housings o r  above suspended 
ceilings. Exposed surfaces o f  insulation on insulated pipe shall be 
primed with coat o f  f l a t  white undercoat and topcoated w i t h  one coat  o f  
enamel as hereafter described. Uninsulated pipe shall be primed and 
topcoated w i t h  one coat o f  enamel as hereafter described. 

4. 
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B. Col Ors 

P a i  
a s  
be 
b u r  

n t  f o r  prime coating shall  be a zinc-chromate equivalent t o  No. 6-204 
manufactured by Pittsburgh Paint Company. Paint f o r  topcoating shall 
"Speedhide Interior-Exterior Gloss Enamel" as manufactured by P i t t s -  

Igh P a i n t  Company. The f i n a l  color shall  be as shown below: 

Surface Color Ch ip  Number 

Compressed a i r  White 23-83 * 

Nitrogen Blue 23-77 
Water Gray 23-75 
Oxygen Green 3-20 
Steam & condensate Gray ~ 23-75 

P a i n t i n g  no t  required on bare copper tubing o r  s ta in less  s t ee l .  

. 
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. I nd'ust ri a4 -H yg i e~ e--- G en e ra I -R eq u i re men ts p .  (TO be anached to-every MacDermld Material Safety DaS' Sheet.} 
- - - 

- - - -  - 
_--  - -  

- 
9 - - All food shou ld  be  kep t  in-a separa te  area a w a y  from t h e  w o r k i n g  location. Eatrng, drlnktng, smoktng a n d  - 

car ry ing  of tobacc-o products  should b e  p roh ib i t ed  in aieas w h e r e  there is a potent ta l  for s igni f icant  exposure 
- - _  fo  this material.  Before eating, drinking or smoking, hands a n d  face shollld b e  thoroughly washed.  - -  -A  - 

-SKIN CONTACT -- 
Skin contac t  shou ld  b e  prevented through t h e  u s e  of impervious clothing, gloves a n d  footwear. A- face sh le id  
s h o u l d  b e  w o r n  w h e n  use c o n d i t i o n s  c o u l d  resu l t  in exposu re  to the  material.  

EYE CONTACT 
Eye contac t  should b e  p revemed  th rough  !he use o f  c 9 e m i c a l  safety glasses, g o a l e s  or face shle ld.  

- - 
- .  

- 

- .INHALATION 
?IS mater ia l  should only be  h a n d l e d  in o p e n  or wei l -vent~ la red-a !cas .  Where  adequate ventllat1on IS --a: 

-avaf lable a n d  there IS  ;3ossibility o f  vapor,  aerosol  ~ 1 '  7 1 s :  Generat1on;control of lnha!a : !cn  c m  ~e aC+- !ss ,p -  - 

:19rougfi :ne use C J ~  a NICSH-approved,  ha l f - f ace -p iece  cacr ldge, arr-purrf i i lng resp1r3tor. 
b .  - -  

c 

General Storage Requirements f o r  Hazardous  Mater ia l s  

CORROSIVE MATERIALS 
Carrosive materials musr- no t -  be aSove,- b e l o w  g r  ad jacen t  to: Flammabie Solids. Z x I c i z l n ~  "vlsrer:3;s. - . 
C v a n r d e  Seartng Varerrals (Poison). -_ 

FLA-MMABLE LlQUtDS I 

I 
f 

Keep Flammable Liquids i n  a-segregated area, p re ferab ly  o u r s i d e b f  your fac i l i ty  or  In 3 C'ammaSle ' L ~ c L ; ~  
s:orage cabinet.-  

_-  DOUBLE LABELED MATERIALS - 
- (Example :  Corrosive Liquid, Porsonous- N-OS).. f r iman/  haza rd  IS Corrostve, secondary hazard IS Poison. - r  f 

Cons ide r  both  hazards in stortn_g t he  mater la l .  In th is  example, do not store near Flammable Soltds, Oxrdizlng 
or Cyanide Bear ing materials because  of- the cor ros ive  e lement .  Preferably keep  double labeled mater ia ls  

5 
separa te  fiom al l  otherdiamond l abe led  mater ia ls .  - - - - 4  - 

t 
- 2  

ACIDS/ALKAtlNES - 2 Acid bear lng  mater ia l  should b e  st_ored separate from' Alkaline bea r i ng  material.  
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EXHIBIT E 
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6.310 - CONCRETE FOB S W C U U L  USE 

TUs sectloa of the s p e c i f i c a t i o n s  relates t o  t h e  furnishfng and 
i n s t a l l a t i o n  of a l l  poured-Fn-place concrete and re lated  work as 
shorn on the drawings and as s p e c i f i e d .  

Codes and s t a n Q r d s  vhfch a te  c a l l e d  for or referred to herein are 
hereby made a part of t h i s  s p e r l f f c a t l o n  to the e x t e a t  i n d i c a t e d  by 
t h e  rcfcrence thereto. 10 rhc event of discrepancies betveea t h i s  
spccff icat ion and t h e  codes and standards,  this specificatLon shall  
govern. 

A .  h e r i c a n  Concrctc I z s t i t u t e  <-XI) Standards: 

ACI 211.1-77 Recormended ? r r = c i c e  f o r  Selccri2g 
? ~ o p o r t i o =  f c r  Yor=al  "e igh t  Concrete 

XCI  302-69 bcomnezded P r a c t i c e  for Concrete F l o o r  
and S l a b  Cacs tFacr ion  

0 

ACI 304-77 3ecommcndcd ? r a c r i c e  f o r  Eot Y e a t h e r  
Concre t ing  

ACI 306-78 

ACZ 315-74 

Recommended P r a c r l c e  for Cold Weather 
Coccr et i-q 

?!!nu1 of Stacdatd Pract ice f o r  Dcraili2g 
Bcinforcing Concrete Structures 

ACI 318-77 Building Code Requirements for Reinforced  
Concrcts 

ACI 347-78 Recommended Pracrfcc for Concrete Fonmrork 

B. American Society f o r  T e s t i n g  aad Yfterials (ASP!) Standards: 

Standard S p e c i f i c a t i o n  for Welded S t e e l  Wire 
F a b r i c  for Concrete Refdo tcemen t  
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H 7 3  Corton ?fats for Cur ing  Concrete 

"Standard Specif ications for Road and Bridge Cons t ruc t iou"  



- -  . -  - 

- -  

3 . - -  _-  

-- - A .  - 

B. 

- 

c .  

Aqgrcqates. 
f o 4 l o v r n g  p h y s i d  propcqtlcs: 

Aggregates s h a l l  co&orm t o  'Uhl C n and' have the 
. 

- -  

l)-- Coarse aggregate s h a f l  -be %ravel- or c&sbed stone, ve-l.1 graded 
from fLns t o  coarse v i c h i n - x h e  p r e s c r i b e d  -1fai:s. 

grade and- mass 

!!.!.an 
- n o d n a l  coarse aggregate shall -b e  1 i n c h ;  except f o r  s l a b s  a n -  - 

or f.ouadation codc rece ,  <he s i zes  snaLL be 
- 1-1/2 i n c ? .  

?.eFrz='orteaent. - 

3 )  ? r o v i d e  metal accessories,  - Fncluding a l l  spacers ,  c h a i r s ,  t i e s ,  

asd other d e v i c e s  necessqry f o r  p r o p e r l y  p l a c i n g ,  spac l zg , -  asd 
s u p p o r r i n g  r e f e o r c e n e n t ,  in ? l a c e .  

- -  - - -  +> ?ire mesh shall be w e l d e d  v i r e  r'a'o-ric c o e o r z i n g -  t o  -.G3 > 2 9 5 .  
- - - 

Prer to ldcd I n a n s f o n  Joint. . ?remolded cxpacsioh joizt-filler str ips  . - - 

szaii c o n i o r n  t o  aSi3 D l f 5 1  or D1752, or s h a l l  be'a resin- 
lm?remtcd fibrrboard coar'orn+ag to :he p h y s i c a l  rcquireae3tf of 
UP- D 1732, l/2 i n c h  t k i c k  ua less  o therq ise  i n d i c a t e d .  

J o i n t  Sealer. Joi=l t  sealer-shal l  be the hot- poured e l a s t i c  :7pe 
c o e o O a g  to 'S'M Dk190 or FS S S - S - 1 6 4 ,  or t h e  co ld -a?p l i c s= lon  

- 

ASTX Dl850 o r  FS SS-S-00195. - Eppe c o h i o m i n g  :o 



Slum6 Tests. A mfnfmm o&mc i e r t  s h U l  be made -for-;&& 
e l a s  of concrete used f a  a d a y ,  or if _ q r c  t han  50 c u b l c  yardc 
are  placed i n  a day; oak t e s t  shai; b e  made f o r  ea-Q 50 yards 
p l u s  any f r a c t i o n  over 30 yards - i l c i h i t i a n a i - t e s t s - s u l  be 
made vhcn v i sua l  lnspsctioa indLcatcs' that 'the -conslstency;of 
t h e  Ancre tZ-bc ing  p l a c e d  may excgcd the Ldt f o r s l u m p  as 
specified-,  Excess slump dl1 b e  cause of reject ion of- concrete.  
S l u m p  v i l l  be determined-fb -accordance vith tGTH C 143, f o r  &? 
C360. 
s p e c i f i e d ,  slumps sihall be- conver-ced t o  equivalent penetzatio-u. 
by factors-  e s r a b l l s h e d  Ln advance. 
proukdc all m a t e r i a l s - a n d  equipment requir-ed - f o i  t h e  Slump 
Test. - - 

. 

r;hea the penetration method i s  u s d  fbr f i e l d  control  

The Subcontractor ' s h u l  

- 

3 )  C y l i n d e r  Compressioa Test ins. - Compression testing of cylinders 
v i l l  be in accordance with GTZ? C 3 9 .  - 
- .  

4 )  Fill sump t o  t o p  QiCh w t e r ,  a l l s v - - l  h o u r  'CO r e a c h  
equilibrium, a d j u s t  vater level back ~ a - t o p  of-sur, and h l d  f ~ r  2: 
hours, . It 1 s  r e c o r a a t n d e d - t h a t  che  Subc3ntractor ?lace a ? l a s t L C  
c o v e r  over t h e  sump area co z f a i a i - t e  evaporat ive  Losses. Lf l e a b 3 e  
e x c e e d s  C.40 inches  d u r i n g  - t h e  r e s t  ?erred, :he S c j c g c c r a c c o r  s?-al l  
r e m o v e  the vatet,- r e ? a i r  and r e t e s t  at ':-is e q e c s e  ~ l z c i l  :he 1 s s ~ a z 2  
:ate does n o c  e x c e e d  :he asove cit,e{ c rL:e r la . - -  2esulis w-11 be 
v e r i f i e d -  by th-e  coos ZFJC:;OE E n g i n e e r .  

-Leak Test. 

- V3satisiactcxv Test R e s u l t s .  '*ere z ! i e  st re2g:h o i  f e s t  
s p e c l ~ e n s  i a l l s  b e l o w  s p c r ' f f e d  V a l - e s  f o r  2 8  days s t r e n g z k ,  
c h e  Contrac:or 3 a y . o r d e r  r e n o v a l  05 :he coocrece ia cuesc:or., 

a t  t h e  Subcontractor's expe3se ,  or xy app-rove a? t e --a E e s r r e n g t h  t e s t s  a t  t h e  S u b c o n c r a c t = r ' s  e.qecs-e . -  3 e s e  i u p  k? 
e i z h e r  con?ression t e s t s  made with specimeas secured iron- t h e  
s c a c t u r e  I n  accordance vith XSTli C 4 2 ,  +r- actza: l o z d  t e s t s  2 :  

3 e  S o c t r a c t z r  

may a l s o  a?prove  a d d L t i o n a l  cot-----' ' 3: z.12 :coBcTc'-2 
&z q u e s c i o t l , -  no: t o  exceed 21. days b e f o r e  zAu2.g  either of :he 
a l t e m a z t  r e s t ? .  ne o a s j s  f o r  a c t v c a n c c : o r  r q e c : r o n  oi :>e 
-concrete in ques:-ion as d - e r e w n e d  by these ai - :e rnate  :es:s 
s h a l l  be a g r e e d  c2oa by :he Subcontrzctor and-chc Contractor 
b e o r e  rnaklng t n t  :ests.  

~ :he 'expense of t h e  ,Subcontzactor. 

- t h e  s t n c ~ u r e  made i3 a c c o r d a n c e  yicb -XI -318. 
- - d - ~ e d  c * - - ' - -  - 

.U1 Sdditional t e s t s  shall be aade a: - 

6) A log of  a l l  concrete pours shall b e  careful ly  k e p t  Dp the Sub- 
c.ontractor.. 
data: Ident i fy ipg  nunber o f  -pour, daca  aade, tiae, vea'the: a3C 

temperature a t  start. at' jout, veache: and t ea?era tu re  a t  f i a L s h  

I n  general, tne l o g  stmil conca iz  :he f o l l o v i 3 g  

. of pour,  nunber  of cubic ~ 3 r d ~  i n  p o u t ,  s l u c p - r e c o r d ,  fdez- 
r . ' c  - - - y i a g  number- of- c p l i a c e t s ,  test-resul:~ a t  7 dzys,  r e s t -  re- 

. sults' a r  23 - d a y s .  . 



- -  
Incompatible, IgRftab?e,  f la-mable'or reactive wa-stes w f l f  n o t  be stored 
t h e  t a n k s .  - Table - 0 3  provddes d-rfs_t, -i"c-l_udfng_characterlstfc* o f  -the  

- wastes  t h d t  may be Stored% thes3  'tanks-fn.-the - f u t u r e .  I n  f&la_nned t o  

-only three -of-- the . t a d i s -  f o r  n o g a l  - s t o r a g e  - if wa&e materfal s .  yhe *ther - 
- -  t a n k  w i l l  rema- fn  empt$ for c&tlagency use i u c h  a s  a s p i t 1  o r  t a n k  lea&. 

- - 

- -  

f n  

use 

~AZARDOUS W A S ~ E  STORED IN - TANKSAT c- 733 

A p p r o x i m a t e  ~ Wa st e E PA Wa s t e - &mbe r R G N  - Speci f f c  G r a v i t y  - 

. -  

. -  

- S p e n t  T r i h l o r o e t h y l m e ,  

f ,  l ,  L T r i c h l o r o e t h a o e  . 

- -  

- _  

1 7  1 . 3  3 2 5 O C  
L .  W a s t e  .O i l  Contaminated  - 

* 

0 . 9  (a 2 5 O C  - 17 . 
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0- 2 Date: February 1 3 ,  1987 
Revfsion N O .  2 

- _  _ -  - 
- - -  . -  T a b l e  0-1. - 

- -  

- .  - -  
- 

- -  - - .  
- -  - -  - -  

- - H A Z A ~ D O U ~ W A S T E S  STORED-AT c- 733  - r N  COUAINERS . - 

€PA Waste --Number --: - 
- - -  

- ' Foo l  - -  
- 

000 1 

Spent Trichloroethylene/ - 
1,1 , i -Trlchloroethane 

M i n e r a l -  Splr i t s  and;Pa.int Waste - 

M i  r c e l l  aneouf 0 1  scarded . - 
L a b o r d t o r y  Chernfcal s - 

W a s t e  O i  1 'and Halogenated S o l v e n t s -  

TEHP/Hexane Solutlons 

- - -  

- -  - 

- 

- _  

- -  - 
. .  - -  

- S k i n t i  I I a t i o n  Solution 

( Xy 1 ene/Ca r b i  t o  1 ) - .  ; - - 

Waste  031 C o n t a m j n a t e d  with - 

U r a n i u m  -and Halogenated -S olvents-  
- -  

Wbste Oi 1 'Conta&ated with - . - / 

. -  
Halogenated Solvents, Uranium 
. -  - .  

- -  
- (1) Tc-be determined- depending qn the  waste when-rec-ehed 

- 



( ARTIN MARIETTA ENERGY SYSTEMS, INc. - 

-- - - -- 
- .  _ _  Mr, Charles-Neely 

Lockwook Green - .  

P. 0. Box 491 - 
- -  

S p a r t a n b w g ,  S.C. 29%4 - 
. -  - 

Mr. Neely: 
- .  

- T h i s  i s  t o  certify- t h a t ,  as- PrinciFaJ Engineer o n  tbe:?roj&t 
the C-733 I n t e r i m  Mazardous Materials Storage Shelter,.I witnessed the '2ak 
t e s t  required -by -Section 4.310 Part 1 4 . 8 , 4  of  FPSC 8072, issued 5-25-82. - 

T h i s  t e s t  was successfully completed dur ing -the  f i r s t  quarteF o f  FY-1983. - . 

t o -  c o n s t r a c t  

- .  

r, X'&,{ 
R o b e r t  t .  
Principal - 

- _  - -  

La ng s ton 
Engineer 

- .  - 
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APPENDIX 

E X H I B I T  F 

C-409 SUMP INFORHATION 

87895.01 - 18 



Yternal Correspondence 
MARTIN MARIETTA ENERGY SYSTEUS. INC 

D. E. P a r k e r  

rno Leak Test 

On J a n u a r y  7 a n d  8 0  1988 a l e a k  test was conducted on the C-409 Sump. 
following crtteria comprise the requirements o f  t h i s  l e a k  t e s t :  

The 

Place water f n  sump to d e s i g n a t e d  he l sh t ,  allow two hours  t o  reach 
e q u i l i b r i u m 0  m a rk level o n  s i d e s  o f  sump and h o l d  f o r  24 hours.  
Place p l a s t i c  cover over sump t o  minimize  e v a p o r a t t v e  losses. :f 
l e a k a p  exceeds 0 .40  Inches d u r i n g  the test perlod the  water s h a l l  :e 
removed, the leak  repal red a n d  the t e s t  repeated until the l e a k q e  
r a t e  i s  n o t  exceeded. 
empl oyee. 

Test ing w t 1 1  be witnessed by one PGOP 

T h i s  i s  to i n f o r m  you t h a t  R. L. Langston conducted the test a n d  6. 3 .  YTL;Y 
w i t n e s s e d  the t e s t .  
2 4  hours  which satlsfled the requirements f o r  acceptance o f  the C-409 sump 2 s  

l e a k  free. 

No measurable l o s s  of water was observed a t  the eno 0,: 

R. L. Langston, C-100, PGOP (289) 

RLL :j h f  

cc: W .  0. Brickeen 
5. J .  Krusar 
A. 6. Moore 
S .  She l l /R .  Olerol'f 
F i  1 *GLL 



c - 4 0 3  

S P E C I A L  FACILITIES 

SECTION 7 - C O S C R E T E  A N D  GROUTISG 

:. ~1 E S E U L  

T::is s e c t i o n  o f  t h e  s p e c i f i c a t i o n s  r e l a t e s  t o  t h e  f u r 3 i s h i - Z  
installation o f  r e i n f o r c e d  a n d  u n r e i n f o r c e d  c o n c r e t e  

3nd grout, c o m p i e t e .  

7 . 0 2  C O 9 E S  .\?ID STXSD-ARDS 

C o d e s  3nd standards w h i c h  a r e  c a l l e d  f o r  OT r e f e r r e d  t o  h e r t i n  
a r e  h e r e b v  made a p a r t  o f  t h i s  
edrtian shzll a p g l y .  

c z z i o n  s h a l l  g o v e r n .  

s ~ e c i f i c a t i o n .  The : 3 t e s t  
I n  t h e  e v e n t  c f  Giscre7ancizs b e t - . ; p o :  

t!:is s p e c i f i c a t i o n  and  t h e  c o d e s  O Y  s t a n d a r d s ,  t h i s  sDec:::- . - .  

A .  

U 

The d r a w i  
f o r c e d  . c o  
o f  r e i n i o  
accordanc 
f o r  r e i n f  
s p e c i f  i c a  

n g s  show t h e  dinensions a 
n c r e t e  w o r k ,  a n 2  t h e  s i z e  
rcement. The work  shall 
e with t h e  d r a w i n g s ,  t h e  
orced c o n c r e t e  and r e i n f o  
tions. 

nd f o r m  f o r  a l l  re i7 . -  
s and t y p k a l  arra:.;l-ent 
be  installle2 i n  f c l i  
a p p r o v e d  sho?  drawi:.,s 
rcing steel, and  t%:z 

B .  Shop  drawings, i n c l u d i n g  b a r  l i s t s  a n d  b e n d i x g  a n d  
e r e c t i o n  d r a w i n g s  o f  a l l  r e i n f o r c i n g  s t e e l  s h a l l  be  
submitted f o r  a p p r o v a l ,  i n  a c c o r d a n c e  w i t h  t h e  r e q u i r e y e n t s  
o f  S e c t i o n  2 - S p e c i a l  Conditions. 

7 . 0 4  !l.\TERIALS 

A .  Genera l  

! 

Except as o t h e r l v i s e  s p e c i f i e d  h e r e i n ,  all materials s k z 1 1  
conform t o  t h e  American C o n c r e t e  I n s t i t u t e  specificatisns 
"Building Code Requi rements  f o r  Reinforced Concre te"  ( .XI 
318) and "Recommended Practice for Slecting Proportions 
for Concrete" ( X I  613). 

B. C o n c r e t e  ' 

C o n c r e t e  shall b e  t h e  e q u i v a l e n t  o f  ready-mixed  concrere 
manufactured and  d e l i v e r e d  in a c c o r d a n c e  w i t h  t he  r e q u i r e -  
ments o f  ASThl C 94. 
in accordance w i t h  ACI 6 1 3  and shall a t t a i n  t h e  p r o m r t l e s  
of s t r e n g t h  and slimp as s p e c i f i e d  in paragraDh 7 . 0 6  b e l o w -  

The c o n c r e t e  mix o r  mixes  s h a l l  be 

7 - 1  



7 .  04 !tATERI.4LS K o n t ' d ' l  

C .  Aqgrega tes  

~ g g r e g a t e s  shall conform t o  .4STN C 33 and have t h e  follo1;inC 
p h y s i c a l  p r o p e r t i e s  : - 

1. Cxtrsc a ~ g r e g a t e  sha i l .  be g r x e l  o r  crushed s t o r . e ,  
wel l  graded from f i n e  t o  c o a r s e  w i t h i n  the  r r r e sc r lbed  
l i z i t s .  Yaximum nominal coarse a g g r e g a t e  shall be 
1 inch, e x c e p t  f o r  s l a b s  on grade and mass o r  
f o u n d a t i o n  c o n c r e t e  maximum s i z e  shall be l - l / Z  i n c h .  

2 ,  F i n e  3 g g r e g a t e  s h a l l  b e  s a n d ,  c l e a n  and s h a r p .  

D .  Re in fo rcement  

1. R e i n f o r c i n g  bars shall conform t o  A S P I  X 615 G r z d e  40 
u n l e s s  o t h e r w i s e  i n d i c a t e d  on  drawings .  

2 .  Plain smooth rods or dowels shall conform t o  ASTY 
.4 306, with minimum y i e l d  of 40,000 p s i .  

3 .  Welded wire f a b r i c  shall conform t o  ASTM A 1 8 5 ,  and  
be made of  smooth,  c o l d  drswn w i r e  c o n f o n i n g  t o  
AS731 A 8 2 ,  b r i g h t  b a s i c  finish. 

4 .  F a b r i c a t e d  s t e e l  bar o r  r o d  mats shall conform t o  
A S n i  A 184. 

5 .  Provide m e t a l  accessories, i n c l u d i n g  all s p a c e r s ,  
c h a i r s ,  t i e s ,  and o t h e r  devices n e c e s s a r y  f o r  p r o s e r : y  
placing, spacing, and  supporting reinforceTent i n  
place . 

E. Joint Filler S t r i m  

Joint f i l l e r  s t r i p s  for expansion j o i n t s  shall conforrn t o  
ASTM D 1751 or D 1752, o r  shall be r e s i n - i m p r e g n a t e d  
f i b e r b o a r d  conforming t o  the Physical requi rements  o f  
ASTM D 1 7 5 2 .  J o i n t  f i l l e r  shall be 1/2 i n c h  thick unless 
otherwise i n d i c a t e d .  

F. J o i n t  Sea ler  

Joint s e a l e r  shall be  the ho t -poured  e l a s t i c  type conform- 
ing t o  ASTN D 1190 or Federal  Specification SS-s-1401, o r  
the cold-application t y p e  conforming t o  .IZSFI D 1850 o r  
F e d e r a l  Specification SS-S-195. 

7 - 2  



7 . 0 4  !l.ATERI.4LS K o n t ' d )  

C. A g g r e g a t e s  

. q s p e g a t e s  shall conform t o  .4ST?I C 3 3  and have the f o l l o 1 ; i n g  
physical proDerties : 

1. C m r s c  a g g r e s a t e  s I x i 1  b e  g r x e l  or c r u s h e d  s t o r . e ,  
\ ;e l l  gr3Ced from fine to c o a r s e  w i t h i n  the nrescrlbed 
lizits. ?laximum nominal coarse aggregate s h a l l  b e  
1 inch, except for s l a b s  on grade and mass or 
foundation concrete maximum s i z e  s h 3 1 1  be 1-1/2  i n c h .  

2 .  Fine 3 g s r e g a t e  s h a l l  b e  sand, c l e a n  3nd  s h a r p .  

D. Reinforcement 
* 
1. Reinforcing b a r s  shall conform t o  A S F I  X 6 1 5  G r 2 2 e  4 0  

unless otherwise indicated on d r a w i n g s .  

2 .  P l a i n  smooth r o d s  o r  dowels shall conform t o  AST!! 
.4 306, with minimum y i e l d  of 4 0 , 0 0 0  p s i .  

3 . .  Welded wire fabric s h a l l  conform to AS"X A 185, and  
be  made of smooth ,  cold drawn wire conforming to 
AS731 A 82, b r i g h t  basic finish. 

4. Fabricated s t e e l  bar or rod  mats shall conform t o  
A S n I  A 1 8 4 .  

5 . Provide metal accessories, including a l l  s p a c e r s ,  
c h a i r s ,  t i e s ,  and o t h e r  d e v i c e s  necessary f o r  p r o c ~ r ! ) -  
placing, spacing, and supporting r e i n f o r c e T e n t  i n  
place . 

E .  J o i n t  Filler StriDs 

J o i n t  f i l l e r  s t r i p s  f o r  expansion j o i n t s  shall c o n f o r n  t~ 
ASTM D 1 7 5 1  or D l7S2, or shall be resin-impregnated 
fiberboard Conforming to t h e  physical requirements of  
ASTM D 1752. Joint filler shall be 1/2 inch thick unless 
otherwise indicated. 

F. Joint Sealer 

Joint s e a l e r  shall be t h e  hot-poured e l a s t i c  type c o n f o x -  
i n g  t o  ASTN D 1190 or Federal Specification SS -S -1401, o r  
t h e  cold-application t ype  con fo rming  to .UP! D 1350 or 
Federal  Specification SS-S-19s. 

7 - 2  





7 . 0 6  DES:S?i OF COSCRETE MXES 

A .  Gener3 l  

7 .  7 

7 . 0 8  

. A X  c o n c r e t e  shall b e  e q u i v a l e n t  t o  r e a d y - m i x e d  c o n c r e t e  
x n u f x t u r e d  a n d  d e l i v e r e d  in a c c o r d m c e  w i t h  t n e  r e q Q i r e -  
rnents  o f  .\STY C 9 4 .  The c o n c r e t e  m a n u f a c t u r e r  s h a l l  
3 5 , s ~ ~  :he r e s p m s l b i l i q -  o f  t h e  d e s i g  o f  t h e  c o n c r e t e  
?.nix o r  zixes in a c r o r d m c e  w i t h  t h e  l a t e s t  A C I  6 1 3  ts  
a t t a i n  rile ;,roperties or' strength, slunp, entrained 3 i r ,  
a n d  r a t e  of hardening i n  c o n f o r y a n c e  with the f o l i o l g i n g  
requireTents. 

B. S t r e n q t h  

C x z r ~ e  xsed  f o r  e q u i p m e n t  p a d s ,  r e i n f o r c e d  o r  u n r e i n -  
f c r c e d ,  s h a l l  h a v e  a migir?.um compressive s c r e n g t h  o f  
3 3 0 0  p s i  a t  Z S  d a y s .  

C o n c r e t e  used  f o r  f l o o r  and s l a b s ,  reinforced o r  
u n r e i n f o r c e d ,  s h a l l  h a v e  a minirnum c o m p r e s s i v e  strer.,:?. 
o f  4000 p s i  a t  2 3  l a y s ,  a d  a mininum flexural strezgt?. 
o f  600 p s i  a t  Z S  d a y s .  

- 

Slump i n  Inches  
hi13 Max a - - 

2 5 0 0  p s i  
3 0 0 0  p s i  
4 0 0 0  p s i  

5 
4 
2 

3 
2 
i 

COL3 '::'EAT [ER REQUIRENEYTS 

When t h e  t empera ture  is b e l o w  40°F, o r  is l i k e l y  t o  f a l l  b e l o w  
40°F b e f o r e  placing t h e  c o n c r e t e ,  a n d / o r  d u r i n g -  the 2 4 - h o u ~  
p e r i o d  a f+ , e r  p l a c i n g ,  t h e  S u b c o n t r a c t o r  shall s t r i c t l y  a d h e r e  
to t h e  recommendations of ACI 306, "Recommended Practice for 
Cold  Weather Concreting. '' 

HOT 1JEATHER REQU I RENEYTS 

Concrete deposited during h o t  w e a t h e r  shall h a v e  a t e m p e r a t u r e  
o f  not more than 75'F. The use o f  h o t  cement s h a l l  be a v o i d e d  
i n s o f a r  as p r s c t i c a b l e ,  and c o l d  mixing water  s h a l l  be u s e d  i n  
t h e  mix .  The S u b c o n t r a c t o r  shall s t r i c t l y  a d h e r e  to t h e  

' _  i l  \.: . 

7 - 4  
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# -  

1. 

? - .  

3 .  

4 .  

'0 
.I e z o .7: .-. : e n ~i c c! Practicc f o r  Ho t 
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b .  

C m z r e r e  s u T x e s  t c  b e  ex.t-12sed OT x i n t e d :  
Form s u r f x e s  ::?a: wi11 b e  in ~ 2 x 3 ~  x i t h  
c o n c r e t e  s h a l l  Se o f  - , a t e r i a l  t53t is R o m e -  
a c t i v e  with c o n c r e z e ,  2nd t h a t  . . d i l l  r , r ~ d u c e  
c o n c r e t e  s u r f a c e s  e q u i v a l e f i t  i n  smoothness 
and a p p e a r m c e  t o  that ? r o d z c e d  by n e v  p l y w o o d  
p a n e l s  C o n f Q i m i Z g  to 2 .  S .  Prodcc t  S ta- .dnrd  PS 1 
e x t e r i o r  t y p e ,  Grade 2 - 3 ,  concrete f o r m .  

C o n c r e t e  s u r f a c e s  t o  b e  unexnose2: F o r 3   surf^?^ 
t h a t  [ d i l l  be i n  C C X X :  wit:? c o n c r e t e  s h a l l  be 
of  S o .  2 ccmmon o r  b e t t e r  l m b e r ,  o r  o t h e r  
material p r o d u c i n g  equivalent f i n i s h .  

Chamfe r  S t r  i 3  s 

Chamfer s t r i p s  no: l e s s  t h a n  3 1 4  inch in s i z e  shall 
b e  used a t  e x t e r n a l  c o r n e r s  o f  columns, g i r d e r s ,  
beams OT their juncture w i t h  masonry, foundation 
walls projecting beyond o v e r l y i n g  masonry, and o t h e r  
external c o r n e r s  t h a t  w i l l  be exposed. 

Removal o f  ? o m s  

Forms s h a l l  be removed ir, a m m n e r  ta i n s u r e  c o n p f e c e  
s a f e t y  of t h e  structure a f t e r  t h e  f o l l o w i n g  c o n d i t '  1 0 2 s  
have been met. Forms f o r  w a l l s ,  beam and g i r d e r  
sides, pedestals and  s i m i i s r  vertical s t r u c t u r a l  
members may b e  removed a f t 2 . r  24 h o u r s ,  D r o v i d e d  t h e  
c o n c r e t e  is sufficiently h a r d  n o t  t o  b e  i n j u r e d  
t h e r e b y .  Supnorting f o r m s  or s h o r i r y  s h a l l  n o t  b e  
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7 . 0 9  

4 ,  Removal o f  Forms (Cont'd) 

r e n o v e d  until s t r u c t u r 3 l  members h 3 v e  acquired 
s u f f i c i e n t  s t r e r q t h  t o  s u p p o r t  s a f e l y  t h e i r  own 
w e i g h t  a n d  3 n v  c o n s t r u c t i o n  a n d / o r  s t o r a g e  l o a d  t: 
- . . -hich t h e y  may be s a b j e c t e d ,  b u t  i n  no  c a s e  sh311 
they b e  rernoved i n  i e s s  t h a n  7 d3vs, n o r  s h a l l  
f o r m s  used € o r  c u r i n q  b e  removed b e f o r e  e m i r a t i c y  
o f  c u r i n ?  D e r i o d .  

7 . 1 0  JOISTS 

.A.  J o i n t s  i n  I n t x i o r  S l a b s  

1. E x 3 a n s i o n  J o i n t s  

Ualess  o t h e r ~ i s e  i n z i c a t e d . ,  e x p a n s i o n  j z i n t s  5e:t:;ee: 
a d j a c e n t  s l a b s  and  be tween  slabs on g r a d e  t h a t  a ' c x  
a g a i n s t  v e r t i c a l  s u r f a c e s  s h a l l  h a v e  ~ r e - n o l d e ?  - - .  e x p a n s i o n  j o i n t  f i l l e r  s t T i p s ,  as s p e c i r i e d ,  - - .  inst:-,x 
t h e  f u l l  de? t f ?  o f  t h e  s l a b ,  e x c e p t  t h a t  qwhere jo::.: . .  

s e a l e r  is i n d i c a t e d  t h e  s t r i p  s h i l l  b e  installed 5 :  
t h e  p r o p e r  l e v e l  be low  t h e  f i n i s h e d  f l o o r  w i t h  a 
s l i g h t l y  t a p e r e d ,  dressed-and-oiled woo2 s t r i y  
t e m p o r a r i l y  secured t o  t h e  t o p  t h e r e o f  t o  f o r n  3 
g r o o v e  n o t  l e s s  t h a n  3 / 4  i n c h  d e e p .  R 3 e s  o f  joi:.:: 
s h a l l  b e  f i n i s h e d  slightly rounded o r  c l e a n e d  a n l  
f i l l e d  with s e a l e r  as applicable. 

2 .  Control J o i n t s  

C o n c r e c e  s1:ai.l b e  p l a c e d  c o n t i n u o u s l y  s o  t h a t  S A C .  
unit of o p e r a t i o n  will be  monolithic i n  cons t ruc t : : - . ,  
and s h a l l  b e  compac ted ,  s c r e e d e d  t o  g r a 2 e  and p r e -  
pared f o r  t h e  i n d i c a t e d  or s p e c i f i e d  f i n i s h .  C o ~ c r z t e  
shall be p l a c e d  so t h a t  c o n t r o l  joints shall rnatc:? 
joints i n  e x i s t i n g  s l a b s .  Control joints- shall b e  
expansion, contraction or construction j o i n t s .  
J o i n t s  n o t  indicated on drawings shall be l o c a t e d  
at column c e n t e r  lines and ar: intermediate i n t e r v i ' a l j  
so t h a t .  each  p a n e l  s h a l l  be not mote t h a n  600 s q u z ?  
f e e t  in area. ? a c e l s  shall kz a F ? r o x i z x e l y  s q u a r t  
with dimension on one side of n o t  more t h a n  2 5  fee:. 
Forms shall remain i n  p l a c e  f o r  a t  least 1 2  hours. 
Contraction j o i n t s  m3y be formed by the i n s e r t i o n  zr' 
hard-pressed f i b e r b o a i r d  s t r i p s  i n s e r t e d  i n t o  t h e  
p l a s t i c  concrete o r  may b e  c u t  with an a p p r o v e d  
c o n c r e t e  sawing  machine a f t e r  t h e  c o n c r e t e  h3s s e t ,  
but no l a t e r  than 2 4  h o u r s  a f t e r  t h e  c o n c r e t e  h a s  
b e e n  p l a c e d .  
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* 7 . 1 1  R E  I NFORCE!IEMT - 
A .  g e i n f o r c e m e n t  s h a l l  b e  p l a c e d  i n  t h e  p o s i t i o n  i n d i c a t e d  

on t h e  drawings, s e c u r e l y  f a s t e n e d  and s u p p o r t e d  to 
p r e v e n t  d i s p l a c e m e n t  b e f o r e  and a f t e r  p l a c e m e n t  o f  c o n c r e t e  
C l e a n i n g ,  b e n d i n g  and  placing o f  r e i n f o r c e m e n r  s h a l l  be 
done  in a c c o r d a n c e  w i t h  t h e  r e q u i r e m e n t s  o f  A C I  3 1 8 .  

B. Welded w i r e  mesh  f o r  i n t e r i o r  f l o o r  slabs s h a l l  be 
f u r n i s h e d  in p r e c u t  f l 3 t  s h e e t s .  
i n  t h r e e  o p e r a t i o n s .  
s t r u c k  o f f  a t  a d e p t h  t h r e e  inches above  t h e  t O D  o f  t h e  
v a p o r  b a r r i e r ,  and  t h e  mesh p l a c e d  t h e r e o n .  The second 
l a v e r  s h a l l  b e  u n i f o r r n l v  s t r u c k  o f f  a t  a deDth n o t  l e s s  
t h a n  2 i n c h e s  nor m o r e  t h a n  3 inches  b e l o w  t h e  groposed 

_- ._  1 -  

e a c h  l e v e l  o f  r e i n f o r c i n g  t h e  c o n c r e t e  s h a l l  be s t r u c k  o f f  
t o  t h e  e n t i r e  w i d t h  o f  t h e  Dour  and a s u f f i c i e n t  l e n q t h  t o  
p e r m i t  t h e  sheets t o  b e  l a i d  f u l l  l e n g t h  on t h e  c o n c r e r e  
i n  i t s  f i n a l  p o s i t i o n  w i t h o u t  f u r t h e r  manipu la r i37 .  o f  the 
r e i n f o r c e m e n t .  
on t h e  t o p  l a y e r  o f  mesh .  D i s p l a c e m e n t  o f  t h e  T e i n f z y c e -  
ment d u r i n g  c o n c r e t e  operations s h a l l  be pre.ver . t?C. 

C o n c r e t e  s h a l l  be p l a c e 2  
The initial l a y e r  s h a l l  b e  u n i f o r 3 l ; :  

c f  tk-3 s l 3 5 ,  3r.d :!x n e s h  ? l a c 2 d  :?.~T?T:. 

The b a l a n c e  o f  t h e  c o n c r e t e  s h a l l  be 7 , l a c e i  

7 . 1 2  C O W E Y I N G  
a .  

C o n c r e t e  shall b e  c o n v e y e d  from t h e  mixer t o  t h e  p l a c b  o f  r l n a l  
d e p o s i t  by m e t h o d s  w h i c h  w i l l  p r e v e n t  t h e  s e p a r a t i o n  Q r  lcllss o f  
t h e  m a t e r i a l s .  
cally c o n v e y i n g  c o n c r e t e  s h a l l  be o f  s u c h  s i z e  and design a s  t o  
i n s u r e  a p r a c t i c a l l y  c o n t i n u o u s  flow o f  c o n c r e t e  a t  the delivery 
end and w i t h o u t  s e p a r a t i o n  o f  m a t e r i a l s .  

E q u i p n e n t  f o r  c h u t i n g ,  pumping,  and ? r \ . e u m a t i -  

7 . 1 3  PLACING AND FINISHING CONCRETE 

A .  B u i l d i n q  C o n c r e t e  

1. General 

Placing o f  concre te  shall be done i n  a c c o r d a n  
t he  requirements o f  A C I  614, 
21lowe& t o  d r o p  f r 3 e l y  more t h a n  5 f e e t  i n  un 
work no r  more than  3 f e e t  i n  exposed work; wh 
greater drops are r e q u i r e d ,  a t r e m i e  o r  o t h e r  
means s h a l l  b e  e m p l o y e d .  C o n c r e t e  shall be D 
i n  t h e  forms, a s  n e a r l y  a s  p r a c t i c a b l e  i n  t h e  
position, i n  un i fo rm a p p r o x i m a t e l y  h o r i z o n t a l  
not over 1 2  i n c h e s  d e e p .  

Concrete  shall 
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7 . 1 3  PL.4CISG .4SD FINISHING COSCRETE ( C o n t  ' d )  

2 .  P l x i n q  Concre te  T h r o u q h  R e i n f o r c e m e n t  

\$.'here congestion o f  t h e  s t e e l  o r  o t h e r  c o n d i t i o n s  

3 l a y e r  o f  x o r t a r  s h a l l  be  f i r s t  d c u o s i t e d  i n  t h e  
f o r x  t o  3 d e n t h  o f  a p n r o x i m t e l y  1 i n c h .  ? i o r t a r  
s h a l l  consist o f  e q u a l  p a r t s  o f  P o r t l a n d  C e n e n t  a rd  
f i n e  a g g r e g a t e  by  x e i ~ h t  and  not mor? t h a n  6 oc?llaz..s 
o f  * . a t t r  y r  sack  o f  cement. 

.will make p l a c i n g  o r  c o n p a c t i o n  o f  c o n c r e t e  d i f f i c x l t ,  

3 .  C o ~ p x  t i o n  

I n m e d i 3 t e l y  a f t e r  p l a c i n g ,  each  l a y e r  o f  s t r u c t u r a ;  
c o n c r e t e  s h a l l  b e  compacted by i n t e r n a l  c o n c r e t e  
vibrators s u p p l e m e n t e d  b y  h a n d - s p a d i n g  , r o d d i n g ,  
and  t a m p i n g .  A i r - e n t r a i n e d  c o n c r e t e  s h a l l  n o t  bs 
v i b r a t e d  f o r  o v e r  1 2  s e c m d s .  Tapping o r  o t h e r  
e x t e r n a l  v i b r a t i o r , s  o f  f o r m  will 2 o t  be p e r m i t t e d .  
V i b r a t o r s  s h a l l  n o t  b e  used t o  t r m s p o r t  concTe:e 
i n s i d e  f o r m s .  k i t e r n 3 1  v i b x t o r s  suor?.er2ed i n  
c o n c r e t e  shall m a i n t a i n  a s p e e d  o f  n o t  l e s s  t h a n  
7 , 0 0 0  impulses p e r  m i n u t e .  The v i b r a t i n g  e q u i m e n :  
s h a l l  a t  a l l  t h e s  b e  a d e q u a t e  i n  number o f  uni:s 
33d ; c ~ = ! r  :a T r e s e r l y  c e n s o i i d 3 t e  a l l  concrete. 5 ; x e  
units s h a l l  be  on h3nd a s  Recessary t o  i n s u r ?  suc:? 
a d e q u a c y .  D u r a t i o n  o f  v i b r a t i o n  s h a l l  be limited :: 
t i m e  n e c e s s a r y  t o  g r o d u c e  s a t i s f a c t o r y  consolidatix. 
w i t h o u t  causing objectienable segregation. The 
v i b r a t o r  s h a l l  n o t  b e  i n s e r t e d  into lower c o u r s e s  
t h a t  h a v e  b e g u n  t o  s e t .  V i b r a t o r s  s h a l l  be a p p l i e i  
a t  u n i f o m l y  spaced  p o i m s  n o t  f a r t h e r  a p a r t  t h a z  
t h e  v i s i b l e  e f f e c t i v e n e s s  o f  t h e  m a c h i n e .  

4 .  Surface Finishing O t h e r  Than S l a b s  

A l l  exposed surfaces of e q u i p m e n t  foundation, e t c . ,  
shall be f i n i s h e d  w i t h i n  1 2  hours a f t e r  foms are 
removed, and surface d e f e c t s  s h a l l  be c o r r e c t e d .  
F i n s  and loose m a t e r i a l  s h a l l  be removed. Honeycomb, 
aggregate pockets, v o i d s  o v e r  1/2 i n c h  in diameter, 
and hol'es l e f t  by t h e  r o d s  and bolts s h a l l  b e  cut 
out t o  solid c o n c r e t e ,  t h o r o u g h l y  w e t t e d ,  b r u s h  
coated w i t h  neat cement g r o u t ,  and filled w i t h  m o r t a r .  

5 .  Concre t e  F l o o r  S l a b  Finishes 

a .  Monolithic F i n i s h  

E x c e p t  where o t h e r w i s e  i n d i c a t e d ,  t h e  c o E c r e t e  
f o r  f l o o r  s l a b s  shall be  s c r e e d e d  3nd f l o a t e d  
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7.13 PLACING ASD FISISHISG COYCRETE (Cont'd) 

a .  !.lo no  1 i t h i c F i n  i li h 

w i t h  s t r a i g h t e d g e  t o  b r i n g  t h e  s u r f a c e  t o  t h e  
r e q u i r e d  f i n i s h  l e v e l  w i t h  no  c o a r s e  a g g r e g a t e  
v i s i b l e .  The c o n c r e t e ,  l i h i l e  s t i l l  g r e e n  b u t  
s u f f i c i e r ~ t l y  h3rdened  t o  b e a r  a man ' s  w e i g h t  
w i t h o u t  d e e p  i m p r i n t ,  shall be wood-floated t c  
3 t r u e ,  e v e n  p l a n e  w i t h  no c o a r s e  a g g r e g a t e  
v i s i b l e .  S u f f i c i e n t  p r e s s u r e  s h a l l  be  used  O R  
t h e  w o o d - f l o 3 t s  t o  b r i n g  moisture t o  t h e  s u r f a c e .  
A f t e r  t h e  s u r f a c e  m o i s t u r e  h3s d i s a p p e a r e d ,  
s u r f a c e s  shall be steel-troweled t o  a smooth, 
e v e n ,  d e n s e  f i n i s h ,  f r e e  f r o m  t r o w e l  marks. 

b .  Nood F l o a t  F i n i s h  

S u r f a c e s  o f  i n t e r i o r  o r  e x t e r i o r  founaaLicT.3 5 :  
s l a b s  r e c e i v i n g  e q u i p m e n t  o f  m a c h i n e r y ,  a n d  T L - T S ,  
unless o t h e r w i s e  i n d i c a t e d ,  shall be  s c r e e d e d  
with s t r a i g k e d g e s  t o  b r i n g  t h e  s u r f a c e  t o  ::-x 
reqgire6 f i z i s h  ? l a r L e  w i t h  no coarse a g g r e g a t o  
s h o w i n g .  .4f:er surface moisture h a s  d isap?es :Z? 
the s u r f a c e s  Shall be  f i n i s h e d  t o  an e v e n  
textured s u r f a c e  w i t h  a wood f l o a t .  

c .  H a r d e n e r  

Where indicated o n  t h e  drawings t o  r e c e i v e  
h a r d e n e r ,  f l o o r  s l a b s  shall be t r e a t e d  w i t h  
liquid h a r d e n e r  a p p l i e d  i n  strict' a c c o r d a n c e  
w i t h  t h e  manufacturer's d i r e c t i o n s .  The  f l c o r  
surfaces s h a l l  be  t h o r o u g h l y  cleaned and  p r e z s x d  
as required ta r e c e i v e  t h e  h a r d e n e r  m a t e r i a l .  
The m a t e r i a l  s h a l l  b e  mixed and a p p l i e d  s t r i c t l y  
in a c c o r d a n c e  w i t h  t h e  m a n u f a c t u r e r ' s  directizx 
a t  t h e  r a t e  of one (1) gallon per 100 s q u a r e  f e e t  

a 

per application, The floor shall be  given t h y e e  
( 3 )  applications minimum at the rate s p e c i f i e d  
herein. The s u c c e e d i n g  a p p l i c a t i o n s  shall be 
applie2 3s m o n  as the preced ing  a p p l i c a t i o n  is 
thoroughly d r y .  

d o  S u r f a c e  T o l e r a n c e s  

Floor slab s u r f a c e s  shall be t r u e  p l a n e  s u r f a c e s  
w i t h  no deviation in e x c e s s o f  o n e - e i g h t h  i n c h  
when tested w i t h  3 10 f o o t  s t r a i g h t e d g e .  

1 
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7 . 1 3  P L X C I Y G  A N D  FISISHTNG C O S C R E T E  ( C o n t  ' d )  

6 .  Embedded Items 

. A 1 1  embedded a n d  a n c h o r a g e  i t e m s  i n c l u d i n g  a n c h o r  
b o l t s ,  d o t i e l s ,  s l e e v e s ?  slots, inserts, t i e s ?  h a n 3 e r s  
e t c . ,  s h a l l  b e  i n s t a l l e d  i n  s u f f i c i e n t  n u m b e r  and 
s i r e  a s  i n d i c a t e d  o r  r e q u i r e d  t o  i n s u r e  a n c h o r a g e  o r  
use s u f f i c i e n t  f o r  t h e  p u r p o s e  i n t e n d e d .  C o o r d i n a t e  
v i t h  Lr'ork u n d e r  o t h e r  s e c t i o n s  o f  t h e  s x c i f i c z t i g n s  
t o  insure t h a t  i tems n o t  f u r n i s h e d  unde; t h i s  s p e c i -  
f i a t i o n  h v e  be2z p t s .  - - < -  z r i z r  TC) p l a c i n g  ccncrezt. 
A11 a n c h o r  b o l t  t h r e a d s  s h a l l  b e  p r o t e c t e d  w i t h  a 
c o a t  o f  g r e a s e  b e f o r e  p l a c i n g  c o n c r e t e ,  a f t e r  w h i c h  
t h e y  s h a l l  b e  cle.cir,ed, r e g r e a s e d  m d  wrapped i n  b u r l z p  
h'ozc::~ 'cut f o r  a l l  s l o t s ,  c l n s e s ,  r e c e s s e s  o r  o?e?. ings 
i n d i c a t e d  o n  tAe d r a w i n g s  o r  a s  required, 

_ .  

No c o n c r e t e  s h a l l  b e  p l a c e d  t o  c o n c e a l  ernbedded c o z d u i t  
p i ~ i n g ,  e t c .  

i t e m s .  
i t e m s  will be t h e  r e s p o n s i b i l i t y  o f  t h e  C o n t r a c t o r .  

i r r r C  ' L - L - >  

u n t i l  t h e  S x b c o n t r a c t o r  h a s  r e c e i v e d  ac~ro1::i 

The v e r i f i c a t i o n  and  r e c o r d i n g  o f  l o c a t i o n  o f  t h e s e  
f r m  tihe C a n t r a c t o r  f o l l 2 : c i r : g  insFection and location I .  o f  SUE:: 

A .  B u i l d i n g  C o n c r e t e  

1. G e n e r a l  

?mmediately a f t e r  p l a c i n g  or f i n i s h i n g ,  c o n c r e t e  
s u r f a c e s  n o t  c o v e r e d  by forrns s h a l l  be p r c t e c t e c  
a g a i n s t  m o i s t u r e  l o s s  f o r  not l e s s  t h a n  7 d a y s  
a f t e r  p l a c i n g .  
o f  t h e  following m e t h o d s  o r  c o m b i n a t i o n  t h e r e o f ,  
as approved.  

Curing s h a l l  be a c c o m p l i s h e d  by one  

2 .  Moist C u r i n g  

Unformed surfaces s h a l l  b e  c o v e r e d  w i t h  b u r l a p ,  
c o t t o n ,  ' o t h e r  a p p r o v e d  f a b r i c  mats o r  s a n d ,  k e p t  
1.1 i i ; ~ i m ~ ~ ~  ta ,n:3ct  w i t h  t h e  s u r f a c e ,  and snail 
be k e p t  c o n t i n u a l l y  wet.  
b e f o r e  t h e  end o f  t h e  curing p e r i o d ,  curing s h a l l  
be c o n t i n u e d  as on unformed s u r f a c e s ,  u s i n g  s u i t a b l e  
materials. 

. .  
I f  t h e  forms a r e  removed 
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7 . 1 5  CURING (Cont’d) 

j. \ < a t e r p r o o f - P a p e r  C u r i n g  

I 

4 .  

, 

S u r f a c e s  shall be c o v e r e d  w i t h  w a t e r p r o o f  p a p e r  
l a p p e d  4 i n c h e s  3t e d g e s  and e n d s ,  a n d  s e a l e d  w i t h  
3 3 s t i c  o r  p r e s s u r e - s e n s i t i v e  t a p e  not less t h a n  
i - l ; ’ ?  irx!:es w i d e .  
p r e v e n t  d i s p l a c e m e n t ,  2nd t e a r s  o r  h o l e s  shall be 
? a t c h e d .  

P a p e r  s h a l l  be w e i g h t e d  t o  

iihcn ? e r  
b e  appli 
n o t  . l e s s  
f o r  e a c h  
d i r e c t i o  
u s e d  o n  
t r e a  tmen 
t h e  c o n c  

7 .  1 6  ?LXTF3R!.l FILLS 

m i t t e d ,  membrane- 
e d  i n  a t w o - c o a t  

t h a n  1 gallon fo 
c o a t ,  i n  a c c c r 2 a  

n s  . Yernbrane - f o r  
s u r f a c e s  t h a t  a r e  
t t h a t  d e p e n d s  up 
r e  t e  . 

forming compound s 
continuous o p e r a t i  
r 200  s q u a r e  f e e t  
n c e  w i t h  m a n u f a c t u  
m i n g  compound s h a l  

t o  r e c e i v e  any s u  
on a d h e s i o n  o r  bon  

h a l l  
o n  u s i n g  
o f  sur,a,e 
, r e r ’ s  
1 n o t  j e  
5 s e c,: e n t 
d i z g  tz 

Fills u n d e r  lockers s h a l l  be o f  t m c r e t e  nbz less t h a n  2 5 C 2  p i  
c m p r e s s i v e  stron;:? n t  2 3  d a y s .  

7 . 1 7  EQUIPMENT FOUNDATIONS AND GROUTISG OF BASES, BE.4RING P L X T E S ,  
.AX!) FLOOR PLATES 

A .  G e n e r s l  

Loose and a t t a c h e d  column bzse p l a t e s ,  b e a r i n g  p l a t e s  
f o r  beams a n d  s i m i l a r  s t r u c t * A : r a l  members, and  machi7.er;v* 
and e q u i p m e n t  base p l a t e s  and floor p l a t e s  s h a l l  be s e t  
w i t h  damp-pack  b e d d i n g  m o r t a r .  The space be tween  t h e  
t o p  o f  concrete or masonry bearing surfaces and t h e  b o t t c  
o f  t h e  base p l a t e  s h a l l  be approximately 1 / 2 4  of t h e  w i d t  
of t h e  base or b e a r i n g  p l a t e ,  but not l e s s  t h a n  1/2 inch 
f o r  p l a t e s  less t h a n  1 2  i n c h e s  w i d e .  Plates s h a l l  be s e t  
and anchored t o  t h e  D r o p e r  line and elevation. M e t a l  
wedges, shims, a n d / o r  s e t t i n g  n u t s  shall be  used f o r  
l e v e l i n g  and plumbing t h e  s t r u c t u r a l  members, i n c l u d i n g  
p 1 x s ; z g  o f  c o l u a ~ s  . CorAcrez? surfaces  s h a l l  512 r o b i n ,  
c l e a n ,  f r e e  o f  oil, g r e a s e ,  and laitance, and shall be 
damp. Metal s u r f a c e s  s h a l l  be c l e a n  and f r e e  o f  o i l ,  
grease and rust. 
a f t e r  bedding mortar has set a n d  c a v i t i e s  f i l l e d  w i t h  
b e d d i n g  mortar. 
or expansive  grout must b e  u s e d ,  and shall have a m i n i n u n  
compressive strength of not l e s s  than 8 0 0 0  psi a t  2 3  d a y s .  

. .  

Metal wedges or s h i m  shall b e  removed  

Where setting nuts a r e  used, non-shrink 
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7 . 1 :  

7 . 1 3  

Damp-?zck beddin4 r o r t a r  shall consist of 1 ?3r t  TyDe I 
Portland cement 3nd Z t o  ?!> p a r t s  or' f i n e  a g g r e g a t e  c 3 n -  
f o r m i n g  t o  .\STY c' 3 5 .  p r o p o r t i o n e d  by  w e i g h t ,  and  n o r  
more t h a n  4!: snllons o f  water p e r  b2.g g f  c e n e z t .  

1. % i r i n g  the p r o g r e s s  o f  t h e  \ c o r k ,  t h r e e  c o m p x s r i m  
: e s z .  c y l i n d e r s  and f w ; r  flesural t e s t  beams sia: :  
b e  u k e n  f rom t h e  c o n c r e t e  3 s  mixed 3nd  a t  t h e  
J i r e c t i m  o f  t h e  C o n t r x t o r  f o r  each  d a y ' s  p o u r  25 
c o n x e t ~  I f  more t ! n n  SO cu.yds. i s  p l a c e d  ir. 2 dz!. 
t h r e e  additional c y l i n d e r s  and 4 Slexcral t e s t  3~;:s 

s h a l l  b e  made f o r  e a c h  5 0  c u b i c  y a r d s  ~ 1 2 s  ar.y 
f r a c t i o r !  t h e r e o f .  One  cylinder a n d  t x o  t e s t  be:-s 
s h a l l  b e  t e s t e d  a t  7 d a y s  and two cylinders and :XO 
t e s t  S e m s  3.t 2 3  d a y s .  

2 .  The C o n t r a c t o r  s h a l l  f u r n i s h  t h e  molds f o r  : 3 k i : . ;  
c o ~ c r e t f t  t e s t  specimens and  s h a l l  f u r n i s h  t5.e k z s r  
3nd facilities r e q u i r e d  t o  t a k e  t h e  t e s t  s p e c i r c s  
and t h e  nandling and  s t o r i n g  o f  s a n e  a t  t h e  5 x 3 .  

3 .  T e s t  specimens s h a l l  b e  made and c u r e d  i n  a c c s r t r n c e  
w i t h  A S 7 1  C 31. 

B .  T e s t i n g  

1. G e n e r a l  

T e s t i n g  w i l l  

2 .  Slumb Tests 

be accomplished by the 

A minimum of one test shall be made 

Contractor. 

for each c l a s s  
of concrete used i n  a d a y ,  o r  i f  more than 50 c u b i c  
yard-s is p l a c e d  in a day ,  one t e s t  shall be made 
f o r  each 50 yards  plus any fraction o v e r  S O  y a r 5 s .  
Additional tests shall be made when ViSU3l i n s p e c t i o n  
i n d i c a t e s  t h a t  t h e  consistency of  the concrete b e i n g  
placed may e x c e e d  t h e  l i m t  f o r  s lump as s p e c i f i e d .  
Excess slump w i l l  be cause  f o r  rejection o f  C o n c T e t e .  

of Slump Test  f o r  Consistency o f  Portland Cement 
C o n c r e t e" ,  ASTN C 143, or "Yethod of Test f o r  S a i l  

Slump w i l l  b e  determined i n  accordance w i t h  "Ye+ '  &..xi 
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7 . 1 8  SAYPLES ASD TESTISG (Cont ' d )  

2 .  Slamp T e s t s  (Cont'd) 

3 .  

4 .  

5 .  

C u. 

p c n z t r 3 t i o n  in F r e s h  Portland Cement Concrete", 
.4ST\l C 360. When t h e  penetration method i s  u s e d  
f o r  f i e l d  c o m r o l ,  specified slumps s h a l l  b e  c o n -  
~ c r r e d  t o  e q ~ l i v a l e n t  p e w t r z t i o n s  b y  f a c t o r s  
established in advance. 

Cslinder C o m r e s s i o n  ' f e s t i n c  

C o m p r e s s i o n  testing of cylinders will be  i n  acc3rC-  
ance w i t h  .4ST!I C 3 9 ,  

Flexural Testing 

Flexural t e s t  beams s h a l l  b e  tested in a c c o r d m c e  
with ASTY C 7 5 .  

Unsatis f a c t o r v  T e s t  Results 

\$here t h e r e  i s  3 z y  c - ~ e s t i o n  as to t h e  q u a l i t y  o f  :he 
coricrete because s f  strength of test s p e c i m e n s  f d l x .  
below specified v a l u e s  f o r  28 day s t r e n g t h ,  the 
Contractor n a y  o r d e r  r e m o v a l  of the concrete i n  
q E e s t i o n ,  at t h e  Subcontractor's expense, o r  n z y  
a p p r o v e  alternate s t r e n g t h  t e s t s  at t h e  S u b c o x r x x r  
expense. T h e s e  may be  e i t h e r  compression t e s t s  - . 3 ~ e  
with specinens s e c u r e d  f r o m  t h e  structure in a c c s r r 2 -  
ance  with ..IST?4 C 42, or a c t u a l  l o a d  t e s t s  o f  t h e  
s t r u c t u r e  made in accordance with A C I  313. T h e  
C o n t r a c r o r  may also a p p r o v e  additional controlleC 
curing of t h e  concrete in question, not to e x c e e ?  
2 1  d a y s ,  b e f o r e  making either of  t h e  alternate t e s z s .  
The k a s i s  f o r  acceptance o r  rejections o f  t h e  c o n c r e t f  
in question as determined by these alternate t e s r s  
shall be agreed upon by t he  Contractor and the Sub- 
c o n t r a c t o r  before making the tests. All additional 
t e s t s  shall be a t  t h e  expense o f  t h e  S u b c o n t r a c t o r .  

.4 l o g  a f  311 s x r r e t e  pcurc shall b e  carefully k e p t  
by t h e  S u b c o n t r a c t o r .  I n  g e n e r a l ,  the log s h a l l  
c o n t a i n  t h e  f o l l o w i n g  d a t a :  Identifying number of 
pour; date made; weather and t e m p e r a t u r e  a t  star: Qf 
pour; weather a n d  temperature a t  f i n i s h  o f  p o u r ;  
location or locations o f  pour; number o f  c u b i c  y a r d s  
in p o u r ;  slump r eco rd ;  identifying number of cylinder: 
and flexural test beams; test results at seven ( 7 )  
d s y s ;  t e s t  results at twenty-eight (28) days;  and 
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7 . 1 8  SAVPLES ASD TESTISG ( C o n t  I d )  

6 .  (Cont'd) 

s u c h  o t h e r  p e r t i n e n t  i n f o r m a t i o n  as m a y  b e  d i r e c t e d  
b y  t h e  C o n t r a c t o r .  Log  s h e e t s  s h a l l  be made available 
t o  t h e  C o n t r a c t o r  a t  t h e  c l o s e  o f  work e a c h  w o r k i q  
d a y  and shall b e  turned o v e r  t o  t h e  C o n t r a c t o r  a t  :?.e 
completion o f  t h e  p r o j e c t .  
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0-63 D a t e :  October 10, 1986 
Rcvfsfon No. 1 

- -  - -  Table 0-9 

WASTES TREATED AT C-409-- - - HAZAROOUS - - .  

- 
Cleaning. Tank 

Photographic S o l u t i c k  _I' - 

* -Acfdr and Baser - - 
0002, 0007,--0008 - - 

- -  
- -  

--Per SaLld-Rnes-tduc -. 
- 
- -  - 

Hlscel lancous-Dlscardcd - 
L a b o r a t o r y  Chemicals - - 
Waste O f 1  and 
Halogenahe Sol -vents . 

iEtiP/Hexane SO 1 u t f o n r  

0002, 0006, 0007 
-- 000-8 - 

- .  

- -  - -  
- - -  - -  

. -eu 

- - FOOl 7 

;. > - J  4 

- -  

- -  
- 

c S c i n t i l l a t i o n  (Xytene/  - - - Carbl t o l )  So lu t fon -  

i 

O f  scardea B a t t e r f e s  

Mercury- or Cadmi urn 
C o n t a i n i n g  Lead,  - 

0008 , obO9 ,- 0006 . -  - -  - -  
Mixtures p o l  ids - and/or 
Liquid-s) Conta fn ing  - 
Cyan f de . 

d 

- 0007, 
PlZl, 

- .  
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0002 

.DO01 

- - 0009 
A 

- -  

- .  



- -  .' 46-413 TNEME-TAR - 
I COAL TAR-EPOXY COATING - 

-q- a . -  : 
v a p  and moisture transrnissioa. 

1 - COLOR- Black 

FlNlSH Semigloss 
. -  

- SOLIDS BY VOLUME 71.0: 1.0% (Mixed) 

. THEORETICAL COVERAGE 1 . 1 3  mil sq. tt. per galion - 
.* 

DRY FILM THICKNESS 8.0 to 10.0 mils per coat 

- -- CURING TIME-AT 75 F. - TO touch: 7 hours Minimum recoat:  4 hours 
Aecoatlng 37.77 Chem-Pnme: 30 days mlnlmum 

Maximum recoal: % r t ~ x  - -  Immersion Sewce: 7 days 

. - TEMPERATURE RESISTANCE (OV) continuous X X )  F. InLennittent 250 F. - . - - -  
'MIXING RAnO 

- - - - - CHEMICAC RESISTANCE - 
. -. 

- 

By uolume--One'(Part A) to One (Part €3) 

Alibhatic Hydroidrbons' 
Aromatic Hydrarbons' Almhofs - 
Salt Solutions -. - Ketones , - 
Fresh Watec - 
Waste Waier 

- 

T- - 
IMM ERSlON F R EOUE N T-CONTAC T - 

AIgali Solutions -- - ! 

Vegetable Oils - 

OCCASIONAL CCNT~:- - 

' Organic Acids - - - 
- Mineral Acids 

Oxidizing Agents - - 
- 

See Chemical Re&stance Chan. . 

- - 
. .  . :- .SHIPPING i~ STORAGE'- -- 

_I_ 

. NUMEEA OF COMPONENTS 

-. 
Two-Part A and Pad 8 

i 



- -  - 
TH-1-NNING Do not thin.udess lower viscostty is necessa';y for proper application. L'p to IOO/a NO. 4 

_- Thiflnk may tni added, - _ _  - -  . -  

-_ - -  
TH-I-NNING Do not thin.udess lower viscostty is necessa';y for proper application. L'p to IOO/a N O. 4 

_- Thiflnk may tni added, - _ _  - -  . -  

POT ME: -8 h s ~ r ~  at 6~ F. 4 hours a! 77 F. - 3 hours at :oO F. - _  - -  
- .  

S U RF AC E  TEMPERATURE Minimum-w. Maximum- 120  F. - -.The sudace should be dry and a! least 5 F. a w e  !he dew point. C&r~cg wtll "c !  cure 
c .  below minimum surface temperature. 

- -  
a -  

- .  

APPLIC-ATION E 0 U i P M E ~ ' -  Air,+rless spray or rotfec. Small areas may be brushM. -_ - - 
. .  . 

b 

- - -  
- Roller 

Brush 

Note 

CLEAN UP INST~UCTIONS 

- - - - 
Atomizing . -- Mat7 Hose - - -  Manlfold - - . --* 17p - - 

- Orifice . -Pressure - fD ' . Filfor - . . . IL, 

0.01 

_ -  weather comlrIvrI3. 



- .  - - - __  - - 
'CONTAINS XYLOL AND P o u A M i o E  R&N 
WARNING! FUMMABLE.  VAPOR HARMFUL MAVC-AUSE ~R~ITATION:: 

Keep away If& heat, w d t s  and open flame. Use mly with adetjuate venwaiion 
brealhing d_ vapor or spray rnist..Avoid Confact with eyes anbsktn. FOR CIS€ IN 
FINED AREAS: *kM must wear fresh airline respirators to avotd breathing COI 

trateb vapors. Circulate-adequate fresh air continuousty duringappjlcatton. Hypersen 
perms should wear glOres or use protective cream. All lights and eleCtrical ~ Q U I C  
'shouM &! explosioepmol. Workmen should be'required to use non-ferrous tools anc 
conductive and iroccspming shoes in areas where explosion w r d s  exist. Keepc~c: 
light 2nd upright to pkvent leakage. Keep container closed whmi not in &&-in G: 
spillage, collect and dispose of in accordance with local a p p l i c ~ b l c i ~ i a l ~ o n s  - 
event welding or flame Cuttrng is pedormed on'mefal coated with this produn, co : 
accocdance with instrbctions in USA Standarc? 249.1, Safety tn Weldin9 and Currtrd; 
welded, burned or otherwise damaged areas should be prepared again to base me!; 
recoated as speciiied. FIRST AID: In case of -skin contact, flush wtih pltnty ot waier 
eyes, flush with plenty of water for 15 minutes and get medicat atteniron i f  $ I - * >  

-. 
- - 

. -  

inhalatton of vapor,-remove to (resh air. - .  

PARTA 

PART 0 
- - -  

CONTAINS EPOXY RESIN AND XYLOL 
W A R N I N G i  FUMMABLE, VAPOR HARMFUL, MAY CAUSE SKIN S€kSITIUTlC\ 
OTHER ALLERGIC RESPONSES - 
Avoid coritact wtth eyes and Shn. Keep away (tom heat andopen flame. Use on& W I T -  : 
quafe venrilation. Avoid breathing ol vapor 01 spray mist. FOR US€ IN CONFINED ASL. 
Workmen must wear lresn airline respirators tqavold breathing concentrafed va3or: 
cutate adequate fresh air continuously duringappltcation. Hypersensfttve persons s.y 
wear gloves or -use protective cream. All lights am electrxat equipment S ~ O U I C  
explosion-proof. Workmen should be requtred to use non-terrOus7wls and wear :: 
ducttve and non-sparking shoes in areas where exploston hazards extst. Keep ~ 1 0 s ~ .  
tight and upright to prevent leakage. Keep container c l ~ s w  when not in use in u s 2  
spillage. collect and dispose of in accordance with locdl applicable rqulatlons 1- -. 
event welding or tlarne cutling is periormed on metal coaled with-thrs prmuc: co 5 :  
accri-3ance with iRstfuCfions rn USA Sfandard Z49.-l.-*Sakr'y in Welding andCu! : lnc  : 
welded, burned or otherwise damaged areas should be prepaid agarn 10 u s e  me121 5 -  
recoated as soect!i+. FIRST AID: In case of skmantact, flush wivl pieoty of .vatiy -. 
eyes, llusn with plenty of wafer lor I5 minutes and get medic+ atieniron I t  aflect+z: 
tnhalaticm 01 vapoi, remove to fresh air. :- . 

PART A it B (MIXED) Mixed matcrials m y  haw m a d s  of W h  compmentt 

- WAR="- fk t&hnical~data-conratncd herein is accurate To the best oi bur  kno;:.l&ga. Tne.-~. 
Campany. I~X.  wwants that corjtings represented herein meet thejr lormulaitan s::?; 

. ards.-No other warranty IS expressed or irhplicd, including warranties of nercr.anie:hl::, 
-9nd f i k w s  lor a panicular purpose. Published tcchncal data-and rnsfrucitons 3:s SU: +: 
10. change wilhOtrl'nofiCC. Contact your Tnerncc Representalive for-xurrent iecrntcai 12:: 
aiwl ins t rut: f ions. 

- - - - - . -  . -  

- 
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1- INTRODUCTION 

Lockvood Greene Engineers was requested to assess t h e  condition of f o u r  

tanks at t h e  Paducah, Kentucky, Gaseous Diffusion Plant. The f o u r  tanks 

are: 

C- 400- D Lime Precipitation Tank 

C- 400- C Nickel Stripper Evaporation Tank 

c-733 Sump 

C- 4 0 9  Sump 

The  condition of each of above is to be compared fo the c r i t e r i a  

established in Kentucky and Federal Regulations. Copies of t h e  

regulations arc shovn in Exhibits A and B of t h e  Appendix. 

the  

87895.01 - 1 



2 .  ASSESSNENT 

Federal Regulations 40 CFR 264.191 (b)l-5 and 40 CFR 264.17, discussed 

Chapters 3 and 4 of this document, outline the criteria f o r  preparing a 

tank assessment. Chapter 5 provides the present status of the tanks in 

relation to the criteria. In chart form belov is a summary of t h e  s t a t u s  

of the tanks. 

C-400-D C-400-C 
Lime Nickel 

Precipitation Evaporation 
Criteria Tank Tank ' 

1 Appendix Appendix 
Exhibit C Exhibit D 

2 Appendix Appendix 
Exhibit C Exhibit D 

3 See Note 1 See Note 2 

4 12 Years L O +  years 

5 See Note S Appendix 
Exhibit D 

Notes: 

(1) C-400-D Lime Precipitation Tank: 

c-733 C-409 
Sump Sump 

Appendix 
Exhibit F 

N.A. 

Appendix Appendix 
Exhibit E Exhibit F 

See Note 3 See Note 4 

2.0+ years 1S+ Years 

Appendix Appendix 
Exhibit E Exhibit F 

The tank is constructed 
of stainless steel and has been in use in excess of 12 
years. The metal thickness test contained in Exhibit C of 
the Appendix indicates a present wall and dish head metal 
thickness in excess of the original design thickness. The 
corrosive nature of the materials being treated have not 
deteriorated the tank over a 12 year period and should not 
cause significant deterioration in the future. 

C-400-C Nickel Stripper Evaporation Tank: The tank is 
constructed of 347 stainless steel and is used to receive 
spent stripping solution. This means that the spent 
solution. is high in nickel and does no t  have the 
capability to take into solution additional nickel. At 
vorse case, the solution could strip nickel from the tank 
inner surface only. minor pitting could occur vhich vould 
not significantly effect the tank's life.* 

*Per Hr. Peter Valantiejus of HcDermid Incorporated 
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( 3 )  C-733 Sump: The materials being stored in the 733 
Building in small containers and in bulk storage are 
considered to hazardous but are not reactive vith each 
other. They are also not reactive vith concrete, 
therefore the concrete sump will not be damaged by the 
various materials. 

( 4 )  C-409 Sump: The sump is coated with a "Tnemec" cold t a r  
epoxy. A data sheet on this epoxy is contained in Exhibit 
F of the Appendix. The materials being stored in this 
area are not reactive with the epoxy on a short term 
basis. Haterials are processed within 24 hours after 
placement in the sump. 

(5) Lime Precipitation Tank: Prior to acceptance of the tank 
from the fabricator, the fabricator certified to Hartin 
Marietta Energy Systems that an atmospheric hydrostatic 
test had been performed and that the tank was sound with 
no leaks. This certification is on file vith Hartin 
Marietta Energy Systems. The tank has been used on a 
day-to-day basis f o r  12 years in the treatment of t h e  
wastes listed in Exhibit C of the Appendix. T h e  tank is 
operated full and no leakage has been observed during 
operations. 

Based on the above data and the data contained in this document, the Lour 

vessels being examined meet the criteria outlined in the pertinent 

sections of the Code of Federal Regulations. 



3 .  DISCUSSION OF REGULATIONS 

The of hazardous materials is carefully regulated in the Code of 

Federal Regulations and in the hazardous regulations for  the State of 

Ken t ucky . 

storage 

Kentucky Waste Management Rules 401 KAR 34:190. Tanks and Federal 

Regulation 40 CFR 264.191 (b)l-5 define the conditions required to inspect 

and assess the condition of existing primary containment of hazardous  

wast'es. Federal Regulation 40 CFR 264.17 and Kentucky Waste Management 

Rules 401 KAR 34:180 define the conditions required to inspect and assess 

the condition of existing secondary containment of hazardous vastes. 

The regulations establish the criteria by which a Professional Engineer' 

can evaluate the existing primary containment and either approve t h s  

containment recommend the proper remedial work necessary to bring t h e  

vessel into compliance. The folloving items must be addressed for each 

primary containment vessel. 

or 

1. Provide 
were designed (If available). 

the design standards by vhich the tank and attached equipment 

2 .  The characteristics of the vaste(s) being stored. 

3. Existing corrosion protection methods. 

4 .  Documented age of the system if available. 

5 .  Results of a leak test, internal inspection or other tank integrity 
examination. 

A copy of each of the State and Federal Regulations are included in t h e  

Appendix in Exhibits A and 8. 
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4 .  COKTAINHENT CONSIDERATIONS 

The vessel which provides primary or secondary containment of hazardous 

wastes must be designed to meet the folloving criteria. 

A. The vessel must be designed to resist the stresses produced by the 
hydrostatic load imposed by the l i q u i d  being stored. 

B. The materials of construction must be selected to resist  the corrosive 
effect  of the hazardous waste being stored. 

C. The vessel piping must be such that noncompatible chemicals can under 
no circumstances enter  the tank to produce undesirable v i o l e n t  
reactions or accelerated deterioration of the vessel walls, bottom o r  
top. 

D. The vessel must be s i z e d  to contain the volume of the largest single 
or 10 percent of the total stored volume plus an allowance f o r  vessel 

precipitation plus freeboard. 
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5 EXISTING CONDITIONS 

The existing tank drawings and general information are contained in t h e  

folloving Exhibits of the Appendix: 

C C - 4 0 0 - D  Lime Precipitation Tank 

D C-4004 Nickel Stripper Evaporation Tank 

E c-733 sump 

F C-409 Sump 

C- 400- D Lime PreciDitation Tank 

The lime precipitation tank has the following characteristics: 

A .  

B. 

C. 

D. 

E. 

Volume is 3,000 Gallons. 

Tank is cylindrical with 10.0 foot diameter, 6 foot-8 inch straighr 
sides with a dished bottom and internal baffles. Original d e s i g n  s i d t  
thickness was 114 inch and dished bottom was 3/8 inch. Recent 
measurement of the wall thickness vas 0.271 inch to 0.282 inch and 
tank head thickness vas 0.468 inch. 

Material of construction is stainless steel. 

The tank is equipped with a mixer. 

The tank is approximately 12 years old. 

The Chemicals from the 

list contained in Exhibit C of the Appendix are treated p r i o r  to disposal. 

The liquid is poured into the tank, lime is added and then mixed t o  

tank is used in a batch type treatment operation. 

maintain optimum contact and treatment. After a predetermined mixing 

time, which is dependent upon wastevater characteristics, the m i x  is 

pumped to a dewatering system. 
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The tank was tested after manufacturing and before placing into operation. 

In February 1985, tests were performed to determine the condition of t h e  

tank. Test data shoved that the tank walls and bottom had not 

deteriorated during the ten years of use. The tank is observed each 

operating day and no evidence of leaking has been observed. A copy of t h e  

test data is included in Exhibit C of the Appendix. 

C-400-C Nickel Stripper Evaporation Tank . 

The nickel stripper tank contains a solution of three part nickel str ipper 

solution composed of HacDermid Hetex Nickel Stripper SCB-A, Hetex nickel 

stripper SCB-B and water. The solution has a pH between 12.0 and 12.5. 

The liquid solution is maintained at a temperature of approximately 13OoF 

for optimum stripping. The tank has the following characteristics: 

A. The tank is constructed of 5116 inch thick, 347 stainless steel and is 
of all welded construction. The tank contains electric heaters t o  
maintain the required temperature. 

B. The tank is approximately 4 feet412 inch by 2 feet-112 inch by 2 
feet-3/4 inch vith a vorking volume of approximately 115 gallons. 

C. The tank is approximately one year old. 

The tank is contained in an enclosure which is power vented vith the 

exhaust air being filtered prior to entering the atmosphere. The stripper 

solution after being exhausted and containing nickel is transferred to the 

evaporation tank. The liquid temperature is raised to the boiling point 

and excess water is evaporated. The residue in the tank is placed in 

suitable containers and shipped to a storage area. 



The tank was fabricated on site and tested for atmospheric hydraulic 

integrity prior to use. A COPY of the test procedure and results are  

contained in Exhibit D of the Appendix. 

The nickel stripper manufacturer's data recommends that the solution be 

used in a steel tank vith the liquid pH maintained between 12 and 12.5 to 

prevent any attack on steel. The stainless steel tank has a much greater 

resistance to chemical corrosion and thus is satisfactory for the service 

intended. 

The process information was obtained from Hr. Valter Vinnery  of Hartin 

Marietta Energy Systems, Inc., Paducah, Kentucky. 
0 

c-733 SUrnD 

This sump is located in the C-733 storage shelter. Exhibit E of the 

Appendix contains a list of the materials stored in tanks or in small 

containers on the slab adjacent to the sump. 

The sump has the folloving characteristics: 

A. The sump 
0 inches deep and can contain approximately 3,590 gallons of l i q u i d .  

is 5 feet-0 inches wide by 16 feet-0 inches long by 6 feet- 

8 .  The sump has 10 inch reinforced concrete walls and a 12 inch 
reinforced concrete bottom. The concrete surface of the sump is not 
coated. Tventy-four ounce copper water stops vere used in the 
construction joints  of the sump.' 
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The sump vas placed in operation in 1984. The sump vas hydraulically 

tested after completion. The test was vitnessed by Hr. Robert L. Langston 

of  Hartin Harietta,Energy Systems, Inc., Paducah, Kentucky. A copy of the 

test certification is included in Exhibit E of the Appendix. 

The sump volume must contain the volume of the largest vessel or 10 

percent of the total volume contained. The largest v e s s e l  is estimated to 

be 3,000 gallons. The total volume t o  be stored including small drum 

storage is estimated to be 34,000 gallons. Ten percent vould be 3,400 

gallons vhich is less than the size of the sump. 

The sump is not a part of the treatment system and is normally empty. 

Only after a spill event does the sump function. The liquid contained is 

tested The sump 

is then cleaned in preparation f o r  the next spill event. 

and then pumped t o  containers f o r  treatment or disposal. 

C-409 SUHP 

The "L" shaped sump is in a recessed area vhere materials are stored. The  

f l o o r  is sloped tovard the sump. All treatment equipment is above the 

recessed area and any spilled liquid w i l l  be captured and directed to the 

sump. 

The sump h a s  the folloving characteristics: 

A .  The volume of the sump is approximately 3,500 gallons. 
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B. The sump is constructed of 10 inch concrete walls and a minimum of 10 
inch concrete bottom slab. The joints contain "Dumbbell" t Y F  
waters tops. 

C. Mr. Langston reported that the contractor had coated the sump vith a 
"coal tar epoxy". "Tneme-Tar 46-413" vas the coating used. A data 
sheet f o r  this material is contained in Exhibit F of the Appendix. 
The 'liquids stored and treated in this area are shovn in Exhibit F of 
the Appendix. 

The sump is not a part of the treatment system and is normally empty. 

Only after a spill event does the sump function. The liquid contained is 

tested and pumped to containers fo r  treatment o r  disposal. The sump is 

then cleaned in preparation for the next spill event. 
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6, PROFESSIONAL ENGINEERS CERTIFICATION 

t 

t 

The assessment of the four tanks outlined in this report vas accompli 

with the help of the following: 

Martin Marietta Energy Systems Inc. 
A 1  Moore 
Bob Langston 
Val ter Vinnery 

Dick Pearson 
Alan McCLanahan Lockwood Greene Engineers, Inc. 

The data obtained from the above vas revieved and the conclusions 

reached 

document, 

have been presented in the preceding chapters of this 

Based on the information received: 

I certify under penalty of law that this document and all 
attachments ver;, prepared under my direction or supervision 
in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate  the information 
submitted. Based on my inquiry of the person or persons vho 
manage the system, or those persons directly responsible fo r  
gathering the information, the information stibmi t ted is, to 
be the best of my knowledge and belief, true, accurate, a n d  
complete. am avare that  there are significant penalties 
f o r  submitting fa l se  information, including the possibility 
of f i n e  and imprisonment f o r  knoving violations. 

I 

CHARLES E. NEELY, P.E. 
KENTUCKY REGISTRATION NO. 5873 
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APPENDIX 

EXHIBIT A 

KENTUCKY WASTE HANAGEHENT RULES 

401 KAR 34:OlO GENERAL PROVISIONS FOR FACILITIES 

401 KAR 34:190 TANKS 

401 KAR 31:OlO GENERAL PROVISIONS FOR HAZARDOUS WASTES 

401 KAR 34:180 USE AND HANAGEHENT OF CONTAINERS 

* 
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coycr;igc is  dcrnonstr2ied as spccilicd in  
Stdio~_C~of  4 0 1  K A R  J d i l 2 0  cx S c U i m  6 
IJC J O l ' K A K  .lS:l20. . _ -  . . 

(c )  Whcncver requested by the Director 
i f  [tic D i v i u w  of Waste Managentcnt in 
t hc N;IIUII l{esourccs.and Envirdnmcntal 
Protection C:i biner. hereinafter the Ducc. 
tor of t k  Division. the lasurer agrees to 
rurnish to the Director-of the Diyisioa ,M- 

or ig iw l l y  sisned duplicate of !hc policy 
;rid ;ill cndotscmencs. 
. (d)  Canccllarion of the Insurance. 
whtrher by the Insurer or the Insured. w i l l  
k clf'cctivc only up& written_nocicc nnd 
only nftsr thc cxpiraiion of sixiy ( h O )  d .y f  
. I f [& ;I 1 copv .oL such writ ten ~ noiicc IS 
rrcctvcd by I he -0ircuor of the Jlrvision. 

[c.) ,\ny.wrhcr rcrniination of I hc insur- 
;incc_wiIl  bc. sITccrivc only upon writtcn 
noticc and \ i d y  a f ic r  rhc cxp1r31ion d -  
thir ty  (10) J;iys after 3 copy of such writ- 
ccn ,noricc I \  rcccivcd by rhc Darcctor of 
ihc Division. 

I hcrcby csriiry t h a t  rhc  wording of this 
iristrunicnt 's idcniical io :he wording 
bpccificd in  4 0 1  K A R  34:176 3s such rcgu- 
1.1tIun was tonstltutcd on I h c  d.irc. -first 
.ibovc w r i t i m .  :lnd [hat thc- Inhurcr i s  
licensed 10 iransict the busincss it priiiia- 
r y  inrurancc i n  t h e  Commonwuc.alth or-  
Kentucky or. i f  cxcmptcd by KRS 304.1 1 -  
030. ths Insurcr i s  liccnscd to r r 3nwcb ihs -  
business o f  primary insurancc in one C i )  
st31c. or IS  Iiccnscd-[o provide iqsur3nc.c 2s 
3% cxccss or surplus lincs insurcr in one 
(I ) S t 3 l S .  
- ( S i s n ~ t u r c  of :iu[hori7.cd rcp rc \cn i ; l i l vc  

- 





I186 0594 STATE SOU0 WASTE-LANS IJSE 

_ -  

3 nd 
(e )  'Thc- nccd to prevent precipitation 

and runun-f rom cntcrrng Lnr6 thc sysicm. - 
( 2 )  As wrl of thc contingcncy plan 

required by -101 K A K  31040. thc owncr 
or opcrJ{or-inubr spccify such proccdurcs 
fur r c r p n d t n g  to 3 splll or leak from thc 
tank inlo thc ccntainmcnr syslcm IS m a y  
be ncccssrrry to 7rotcct human health and  
thc cnvironmenr. Thcsc procedures  sha l l  
inciudc rnczsurcs for immediaLc rcmoval 
o l  rhc wjs tc  rrom tneT)lrfcm and rcpl3cc- 
mini-or  r c p i r  o i  ! h c  Iwking tank. - 

c 

matic conditions. geological condiitons tnt 

clading, where applicable, karst fc:: ircs. 

rhc stress of insnll3tion, and i hc  s i r c c s  01. 

d;iily operation: 
( b )  P l3ccd-upn  a foundJtion :- ::sc 

c ~ p a b l c  or-providing support to  : L t  ,x: 
and restsisnee 1 0  prcssurc gradrcn!s : I G V C  

and k l o w  (he liner. to prcvcnt FJ. --: ,2< 

thc lker duc 10 scrtlcmcnf. corn?:::: :ri. 

uplift or gcoiogIca1 conditions I ~ C .  - : - 5 ,  
whcrc appiiciblc. kars t  fca turcs  2 :  3 

minimum. svnrhctic lincrs sha l l  5c I : I C C  

upon a one ( I  f fmi thick soil lincr 1.. . X 

lo - '  p / s e c  pcrmcibility: and 
( c ) .  Insratlcd 1 0  covcr a l l  surrrj*--: - 5  

earth likely io bc i n  contaci w i t h  t h e  - : j : c  
or I c~cha i e .  

- ( 2 )  The owncr or .opcraror - - L  

- c ~ c m p t e d  from i h c  rcquircmcnts 1 -  ;-:: 

.section ( I )  of !his scctlon i f  thc c c :  - c !  
finds. b.ascd on 2 dcmonsiraimn b i  . : c  
owncr or opcrator. ih31 altcrnatc C:i.<n 

and operating praciiccs. logcrhcr ~ 3 : -  3 
cation C ~ ~ ~ J C I C ~ I S I I C S ,  wi l l  prcvcnt :?: - I -  

U3tion of any haza rdous  constitucn!: ::: 
Scction .I of 101 - K A R  34:060) tnic .>c 
groundwatcr or 'Turfacc w a l c r  a t  3:. --: 
!urc I i m c .  I n  dcciding,wherhcr to grJ-.: ? ?  

cxcmption. thc cabincl wil l  conridcr. 
( a )  The n i tu r c  and quanriry of : h c  

w;,si(cs: 
(h) The proposed ..l'ltunatc j - l cs t~n  ioc! 

operation; 
(c) Tlrc hydrogcdogic- scl'lting o i  :!:c - 

rJcitity. including t h e  ;ittcnuitiwc ,ca.p:ici!r 
-ant! tlric~nssr of- thc lincrs .ind e::, 

prcsenl k l w c c r i  I h c  i inp~undii irnt  :-.i 
croundiwlcr' or surF:ic.c w i c r ;  :tnd 

( r t )  :\!I trcltcr t';iciors 'wtitcti wl~i I t1 !  in: ' - -  

- -  

- 



ccrrificd by a qualified engineer 3s mcci- 
ing the design sgc i fxat ions .  approvcd in- 
thc pcrmit. 

3 .  Dctcrrnine: using waler  balance cal. 
cu\3tIom in accordmce with 4 0 1  KAK 
11 OSO. how much 'liquid was Iosr. y h e r c -  
thc liquid wcnt and take Jpprtlprt;ttc 
~ c t  ions.- 

( 5 )  A surfrice impoundment t h a t  ! u s  
k e n  r c m o v c d  from service. in accordance 
w i th  rhc tcquircrncnrs o f  this section and 
i h 3 r  I S  n o r - k i n g  repaired wulthrn s i x  (6) 
m o n t h s  ttme. a s  specified by rhe cablnc:, 
must !x clsscd- in sccordancc wrth rhc 
provisions of Section 6 of this regulation. 

SHlion 6. Ctosurr and Port-Closure 
Cmre. 

( 1 ) A i  closure, rhc o-wncr or operalor . 
Inust: 

ncss oF the final covikincluding making 
repairs to the cap as,ncceuarv 10 correct 
thc clrccrs of scttling,subs;denct. erosion. 

( b )  Maintain  -2nd-mdnitor rhc g r o u n d -  
w t c r  moniioring system and i o m p l y  G t t b  
211 oihc r  .?pplic.lblc---rquircmcntr of 4::: i 

{ c )  Prcvcnf run-orr-and r.:n+iT- from 
c r d i n g  or othcrwlsc d?rnagl?T ! 5 c  5;v! 

-cowr. 

( 3 ) ( 3 )  I f  ;rn owncr:oi opcra:x-?iJm :a 
clmc 3 surfacc-~mpovndmcnt i n  sccord. 
sncc with  subcction ( ] ) ( a )  of:his rcc:ion; 
,ind rhc impundmcnt c h s  .:a[ com?i:i 
w ~ r  h rhc l incr rcquircmenls o f .  S e c ~ t c n  
2 (  1 )  ;ind i s  not exempt f rom :hem I(? 

.iccordancc with Scction 2 ( 2 )  or' ::,IS r cgu-  

- -  or other eveits: - - -  
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lincrs in \his .subsccrion may bc-sarishcd 
by the insr3llatioh of J top liner deigned, 

i n ipundmcnr .  rho owner or operaroc must 
rcti!ovc or dccontantinatc J I I  waste rcsi-' 

- - cipcrarcd 2nd constructed of matcrialr. to -dues. all c6ntanrin;ltcd liner material. and  

. 

prcvcnr the migration of 3 n y  Fonsritucnt 
tnto ruch liner dur ing  the s r i o d  such 

. f~cilrty remain5 in operation (including 
any p s t i t o s u r c  monitoring period). a n d  

. . lowcr  'Ilncr dcsigncd. opcr;lt.cd, and con- 
s i r u n c d  to prcvent thc  migration of any 

- - consti[ucIu i h r o u g h  s u c h  l iner  duringTuch 
pcricd. For t hc  purposc of !hc prcccding 
scnrsncc. J. lowcr I incr s h l l  bc dccmcd to 
s ~ ~ n f y  Tuch  rcqutrcmcnt i f  i t  i s  constrvcl- 
cd of ~ ~ I C J S I  1 thrcc (3T-Fo0i thick layer of 
iccomplctcd c l ~ y  or olhcr natural  rnarcri- 
31 u.irh 3 pcrniCabi1icy of no more t h a n  I x 
10-7 ccntirnctcrr pc r  second. 
(4) SuSscction'(3)  of this section wil l  

nir  3ppIy. i f  r h c  owncr or operator demon- - 
. slr3tcs 1 0 .  the cabinet, 'and 'thc cabinct 

5 n d s  for such surface i m p u n d m n f .  that- 
~ l r c r n ~ i t v e  design and operating pracric?. 
togcthcr w i th  location chractcrist- icl .  will 
prcvcnt'  the migration of a n y  hazardous.  
c o n s t i t u c n l  ;MO rhc ground water oc S U F - -  

- - fdcc  w2tcr 3 (  ~c>st  3s ciTcctiveiy a s l u c h -  
- ! i nc r>  2nd I a c h J t c  collcc'tion sysicms. 
- ( 5 )  The do&lc liner-rcquilctitent set - 

- furth UI subwcrron ( 3 )  ol  t h i s  rcction niav . 

. 

- 

contantinatcd soil to thc cxtcnt prsctica- 
Mc. I f  ;ill contnminntcd soil is  not rcrnoved 
or dccontaniinatcd. rhc own& or o,wrstor 
ol  > U C ~  tmpocrndtricnt will  complv wi th  
:I ppropria te post closurc rcq uircmc 17 : s, i n -  
cluding bur not liinricd ro p'round .dater  
monitoring and  correclive action: 

b. The monotill IS located morc *bin 
o n e - f o r t h  ( ' / a )  miic from an undcrgTxnd 
s l u r c t  ol drinking w;icer '(36 tha t  t e - 7  i s  
dclincd in Sccrron I of 401 K A R  30 910); 
and 

c. Thc monofill I s  i n  conipliancc w i t h  
gcncrAlly 3ppiicjblc ground watc r  Toni -  
torins rcquirctilcnts for iaciliticr w i t  2 ,wr- 
mits undcr KRS ?2&.8SS 3nd K R S  
224.Y66: or . _  

. 2 ,  The o w n c r  or opcrator dcn\ons:ralcs 
t h 3 t  thc.monofil! i s  loczrcd. dcsrgncc 2nd 
opcratcd so 3s t i )  ;iSsurc !hat rhcrc wtil be 
n o  misration of  a n y  tiamrdaus const:?xent 
tnto Sroundwater  or s u r f x c  wate r  3 1  3nv 
fuiurc-  I I f l l C .  - 

( 6 )  A qurfscc i n r p u n d n x n t  mu<: be 
Jcsigncd. cons~ruc'icd,.mjinc~ined. 3nL'  a p  - 

( 1  I) The cabinet wi l l  specify in rhc-pcr- 
mil all design and operating PraCtiCcS t h t l  

arc n c w s a r y  to cnsure tha t  the requirc- 
rncnt2 of this K C I ~ O ~  are satisfied.. 

Scction, 3. fhublt-lincd Surface . Im-  
poundments: 401 K A K  .14-060 G r o u n d -  
water Protection Rcquircmcnts s ? ? i v  

all surface impoundmcnts i nc !ud in r  ! k s :  
with double-liner systems. 

Sectioa 4. hlonitoring rnd'Insptccim. 
{ I )  During -consIruclion 3 n c  os:3 '1. 

rion. lincrs (cxc:pi in i h c  C J S C  of  : x : s : . - ;  
portions of surface impoundmcnts c x c r :  
from Section 2 o f  this . r c g u l ~ ! ! c n )  3':  

cover systcms (c.g.. mcmbrancs. S ~ C C ! ~ .  1 -  

coarings) musr bc inspccrcd Tor un: ior--  
i ty.  damagc. snd irnpcrfcc!:ons J C  ; 
holcs. crack% rhin  s p o t s .  or iorciyn m 3 ' - * ' .  

31s): Immcdiatcty afrcr ianuruc:tL . 

i n s t ~ l l ~ t i o n :  - 
( a )  Synthctic !iners 3nd covers  -2s; - 7  

inspcctcd 10 cnsure t i g h u c 3 n i s - d c d  join's 
a n d  the absence of t&rs. punclurcs. or  
blisters: 3nd - 

(b )  Soil-bjscd a n d  ~ d m i x c d  l i n c r s  2 r . i  
covers must be inspcctcd for i r n ~ : ~ c c : : ~ n s  
inc!uding lenses, c r acks .  ch3nnc:s. ?-: 

holes. or othcc struclurj l  non-tmTiornlic!cs 
that may c.ause an incrcasc i n  i hc  x r m c -  - 

crarcd 10 lricvcnt overtopping rcru!!ing ability of the  liner ôr cover.' . 

7 - 4 - 8 6  
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KENTUCKY WASTE MANAGEMENT RULES 

I t  i?-rsgcncratcd. Examplcs arc _recovery o l  
tcad V J ~ U C S  f rom S ~ I U  b-attc-rics Jnd  re- (a )  "Used- in a minncr ~ t i ( ~ t i n ~  
gcncrstion i v n t  solvents.. - - ning of the calendar year (including any .dispoul.- 

- - matcr i j l  is "uscd.oy reused" if i t  m-atcrd J ccumUlJ td  from prcriou!. I: Matcrirk noted-wirh J " f 4 t c ) ' ;  l r  
is cithcr: years). . - _ -  . - . - column (2 6f Tablt I i n - p r a g n p h  (c )  or 
- I Employed 3s i n  Iwrcdie& ( ini ludjng- 2. In calculat ing Ox p&n&eM tu-rn- 'Ahis subsecuon ate wastes when 7 k - y  are:  
UX-3s 3 n  Intcrmcdiatc) in. a n  indust!id met; the SevCnty-nvk n3) p c ~ c n t x q u h  a. Applied to or p!aced on the land in 3 
prncess to m a h  a product ,(Tor--cxmplc. .mew i s  (0  be appl ied  to each malanil  of --manner that cons t i t u t e s~d i rpa r a l< r  - 

. d~~ti-t!:ltlon bottoms from one ( I )  process lhe  same t y p e  that is-recycled-in the same b.. Ltkd to produce producis -:hat. a r c  
o d  si fccdstock -:in another  process)-- 9 y .  Materials aceumula t i ngh ' un i t s  that applied tb or'placcd-on the land or 3 r c  

l lowcvcr,  a n u i c r i J l  Ti_" not satisfy th?r would bc exempt f r o m -  regulation unde r  otherwise contained in products-!hJi J ~ C  

mndi t ion-  i f  d i s t i n d  components of thc k t h n  4(3) d this rcgulalior, not to applied To or pl3ccd on& land (irr.which 
material a rc  recqvercd as separate end be included- in making -fie calculation. - c a s e  the product irsclf-remains a wastc) .  

-products (3s when -meial-s a r t  r e covced  (M-aterials h a t -  arc alceady defined as - 2. Ho-er. commerc ia l -chem9l  prod- 
from nic;ilcontaining-sccondary- matcri- wastes a h  are'not to be included in mak- u.cts listed in -Section 4 - of 401 K A R  

-ing the cakulatiori.) Miterials arc no' -3I:OJO are not wastes i f  they arc 3ppliec ~ I S ) ;  or 
2 .  Eniployed i6 a pzrticu-lar funcrion or longer in this catcgory once- they are-re; to -the land and that is their  3rdlnJry 

- applica6on ;Is an  c t r & t i ~ ~ u b s t i t u t - e  for a moved from accumulation for rccyc1ink:- nianncr of MC. 
conrn\crciar pcoduci (for cxamplc. - sp 'nt  - SCcha 2. Definition of. -Waste.-:( I ) A - ( b )  The following marcrials arc -3urncc 
ptcklc liquor uscd 3s phosphorous prccipi- - " w a ~ t ' c "  is any dis-cjrded matcrial h a t  is for cncrgy recobcry:" 
i ~ n t  . ~ n d  s ludgcwnd i i i anc r  in w a s i w a t c r  --no1 cxcludcd by Sc i t ion  J ( 1 )  of this regu- ~ 1 .  Ms:c:i3ls notcd wi th  a ." ( i . ts :c )"  In  
t r c ~ t m c n t ) .  . -- ' tarion or that is not excludcd'by i variance column ( 2 )  of _Table 1 i n  p~ragr::-: f c )  of 

granted under section I or 2 of 401 KAR this subrcclion a r e  wastcs.whcn . - : ; d  3rc: 

shecis. wire)  or metal pieces that may be regulation. .. - b. Used to prcduce a foe1 o r  5 " :  ,,:he*- 
comblncd rogcrhcc w i t h  bolts or soldcring (b) A "discsrdcd m i t e r i i l "  is  any mare- - wisc conraiocd in fuels ( i n  which ::::s : : . c  

( c  6 . .  r3diators.- scrap automobiles. rail- rial which is: fuel itscif remains a solid waste:- 
f03d  h x c j r s ) .  u5,lch when worn or supcr- I .  '.'Abandoned." 3s explained in subsets 2. Hewcver, commercial c h c r  :.:;-Fr& 
fluous can bc rccyclcd.' tion ( 2 )  of thk scctioR: or . - . ucts Iirrcd in Scctioh, 4 of d : :  S.>\F 

( g )  A-matcrial is "rccyclcd" i f  i t  (s u x d ,  - 2. "Rccyclcd."-x explained in- subsect. 3 1:OJO 3re not wzstcs if they z..: :her. - 
rcuscd.  or rccl3imcd. sclver fuc!s. - 

( h )  ,j material I<**accumulated specula- 3 . .  'Listed in subsection (1) 0: this - ( c )  T3c following m3tcrid.s 1': "I: 

!iwcly" 11 I[ Is 1ccumul3tcd bcforc king section. claimcd." Matcuds notcd - :!-I .. 

rccyclcd. . ( 2 )  M i t e r i a l s  ar; waste i f  '3bandoncd" "(waslc):' in column- ( 3 )  of TI: : ! : 

- 
cent by wcigkt.or volume of the amount or 
that .nlatcrial accumulated a t  the begin- 

this su&Goh 

. -  - 

- -  

. . 

(I-) "Scrap- m c s J "  rs-bits-and piccm or 
' r n c t ~ l  parts ( c  ~ . . ' b a r s ; - t u rn ings ,  rods. 30:080. . or Scct!on 3 Q f -  9 O r -  this a. Burned  10 recover energy; - 

tjon ( 3 )  of this scu ion:  or-  

- -  

- -  r .  ri rnarcqzl :s not accumula ted  spccu- by k i n g :  paragraph ( e )  of this subsectian 7.: ~ 3 s t :  

when rec!zimcd. I 2 t i v c I v .  i f  rhc wxrson accumulating it can  Ca) Disposed ol: 01 . - 
Show' 
- .I -Tha t  -thc mzicrtal is potentially re- 
cvclablc and has  3 kas ib l e  means of being 
rccxcicd{and - 
r b That - Z,rinS1ihc cdcndar year 
fzorirrncncing un 'J3rm3ry I )  - the 
nniount oC m3tcriJI-  rhar i s  recfclcd.-or 
t:Jn\lcrrcd to 3 dili'crcnt sitc l3r recy- 
cling. cqu3ls 31 Ic?>t scventy-hve (75) 'per- 

- .  - -  

7 . 4 - t\t; 

- 0  . 

(b)  Burned or incincritcb-. or 
( c )  AccumuIatcd:stored. or trearcd (but 

nor-recycled) before or . in lieu bl being. 
abandoned by k i n g  disposed OL burned. 
or jncincratcd.  

( 3 )  Thc folIou7gj: niatcri;iIs 3 r c  wiq tc s  
i f  rhcy  arc " r c c y c l d '  - or :iccumuhicd. 
stored;' or trcatcd k f o r c  rccycliog -- s! 
spccihcd in paragraphs ( 3 )  through (d)  of 

( d )  T h c  following matcriils 3": 'aced. 
niul3tcd spcculativcly." Mitcrra.s + i t h  3 

"(waste)" in column ( 4 )  of T3z-f ! :n 
paragraph ( c )  of this subsection 3.: 4 3 s t c z  

whcn Jccnmulatcd spccu l~ t i vc l~ .  
( c )  The ?oilowing Table I idcr. '  ' c s  ~ 3 -  

rcrnls whlch ;re wastcs whcn ;'-::d in s 
nian n e t  constituting d i s p s a  L" = u  r ncc 
for sncrgy rccbvcry." "rcclainicd." 3r "JC- 



pr&.eJurcs: in  Sccrion 6 of this rcgulatiocr 
Ihc cnbincr rnay  dclcrrriinc 00  2 act-by- 

- c3sc basir t ha r  ccrtatn cncloxcd dcvises 
- using'  controllcd flame combustion a &  

bwlcn. cvcn t h o u g h  thcy do.not otherwise- 
-meet thc dcfinition of boiler contained in 

Scctron I of  4 0 1  .KAR 30.010 after-conrid- 
cring ihc  following criicria: * 

( I )  T h c  ex ten t  to w h i c h  the unit .has 
provisions for rccovcring and exporting 
ihcrrii;il cncrgy in t h c  for.ni of steam. hcat- 
cd flu-ids. or hc;iled grrsrs: 

.chrrmbcr and energy recovery equipment 
>re  of integral  dcsign: 
- ( 3 )  Thc clliciimcy of energy recovery; 

- -  

( 2 )  Thc-cr icn t ' jo  wtuch [he combust ion-  

c a l c u h t c d  in  tcrms of the recovered e13cr- 
- gy  c o m p r c d  wifh [he thermal value of the 

fucl :  
(11 Thc cr tcn t  to which c r p r r c d  cncrgy-  

i s  utili7cd: 
( 5 )  T h c  cxrcnt to which thc dcvicc IS in 

common 3nd  customary usc as a "boilt_r" 
functioning primarily to produce steam. 
lwatcd fluids: or hcatcd gazes: 2nd 

( 6 )  Othcr f~crors  as  appropriate. 
Section 5 .  Vsr i rncr  to be Classifid i s  

nn Industrial furnrce .  I n  accordance-w~th  
thc s t Jndards  and criccria In Scction 1 of 

. 

Stcfioh 6. Proc tdu r ' e  ' for  Variilnces /b) 4 8 1  K A R  '31:020 Sets forth the cr 
frnm ClassiGcrtion' a s  a .  \VaSJt or In be tcri; uscd by the cabinel to idcntifv chat 
Clruificd as a lhilcr-or rn  Industrid fur- acieristics of hazardous waste and J O  iist 
'nrct. -The  cabinet will use the following particular hazardous wastes. - . 
procedures in evaluating ipplicationr f& (c )  401  KAR Ma30 identi_fru chrrac- 

applications 10 classify particular enclosed - (d) 401  KAR 3 1944) lists palticular 
name combustion- dcvicrs  -3s boilen- or hazardous wastes. . -  

iodusiriat furnaces: - -. (.?)(a) The definition ofwas ic  containcd 
irr-this-chapter applies only to wastes that 

under Section I of {his rcg_uhtion Ir6m - a w  3tx, hazardous for purposes of  the  
c i j s s i k r i o i t  as a-wastc:-- - regulations implementing rhosc-proviGons 

(J )  The applicant must  a p p l y  to the -of KRS Chapter 224  relating ta hazardous 

variances from chssihcatiorr  as a waste-or - t G s t i c s  al hazardous ~ a t ~ .  . - - - -  

( 1  b For rccyclers requesting a variance 

cabinet; ind-. - 1 - -- 
(b) The  applicatiorr muit iddress ~ h e  

rclcvinr criteria conta-incd: in Section 3 af 

( 2 )  For grsois  rcqucsling a variance 
for classifying a -pauicular enclosed flame 
combustion device .as a boi lc rer  an tndus- 
irk1 furnace:  .- - - 

[ a )  Thc 3pplican-c must .apply to the' 
cabinet; and . - _ -  
. (b) The applicatiorr m & t  address t h e ,  
-rclcvant c r ~ t c r i s c o n t a i n c d  in-scctlon 3 -cf- 

(his rcguljtion. - 
. ( 3 )  Thc cabinet wil l  cvi lua[c  thc  3ppl i -  

carion a n d  Issue' a draft  norice tcntartvcly 
granting or denying the applI&tion. Soti- 

- th is  regulation, . - -. - 

- . -  

ticarion el (his t c n i j t i v e  deckion will be 
providcd by ncwsp3pcr advcrrisernent and 
radio broadcast in thc  lbcalirv whcrc :he 
rccyclcr is Iocatcd. The  cabinet wi l l  acccpt 
comment on rhc t c n i ~ t i v c  dcctsion [or t h l r -  
1).-{30) d a y s  3nd q i j y  atso hold a public 
hcaring upon rcqucst or a t  i t s  discrcrion. 
Thc  u b i n c t  will issue 3- decision s f t c r  
rcccipt of comnicnts and  31ter the hearing 
i f  ?ny .  

4 0 1  K A R  ~ I : O I O .  CFnera~ horisiom for 
- hrzrrdous rrmstes; 

: Section I .  P u r p s c  and Scopt. ( I  ) This 
ch ip tcr  tdcnirfics those U-JSICS which a k .  
subjcct 10 rcgul311on ds-hazardous wastes 
under 401 K A R  Chapters 3 2  through 40 
?'id which xrc subjc-ct to7hc notitic3tion 
and permitting rfquircnrcnts of KRS 
2 2 4 . 3 3 0  through 2 . 1 4 3 7 7 .  I n  this chapter: 

( a )  Ttrh regulation dcfines thc irrms 

thosc r.aat:s which a r c  c.xctuckJ froiii rcg- 
ul;itir)n under XI1 K:\R ChAptsr . 3 2  
I hroush JO ;1i1d c \ t a  bliilrcs <pcCi:i l  inan- 
~ I ~ C I I I C I I ~  rcqitirctiiciit\ for 5:irarJous 
w ; i \ t c  pn l i icc t f  by \ t i i . i l l  quintt i? gcncr- 
. t t r rr<  : i i d  l x \ ~ : i r d ~ ~ i ~ ;  w.i \ ic u hich is IJSCC!. 

r c i t  c I I .  r c c' yc I c r I '  11 r r c c t .I i i i i sd 

* *  - 

"u..lst'c"~ .. .tnd .'Ii:i 73 <dour w'nstc." iJi.ntitics 



(waste) (waste) . (wasts) 

( w m e )  

! w a s t e )  . 

- -  (waste) 

( W l S t C )  

(waste) ' . - . ( W S I C )  

XOTE - >c tcrrns "spent m;llcrhls.': "sludges." ':by-products," 2nd "scrap mehi"  a i e  defmcd in Scctlon I of t h s  regulation: 

.- . 

. 
- - .  . -  . - -  

- 
. ._ 

c - .  .- 

-. 
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EXHIBIT B 

FEDERAL FIAZARDOUS WASTE REGULATIONS 

0 

40 CFR 2 6 4 , 1 7  SUBPART I-USE AND MANAGEMENT OF CONTAINERS 

40 CFR 264.19 SUBPART J-TANK SYSTEHS 

40 CFR 270.11(D) PROFESSIONAL ENGINEERS CERTIFICATION 

87895.01 - 16 



1 ,ir:ii:ii 1.0 .I hc IlccionAl h'dminist ra to r  a 
S ~ L I W ~  cttipiicait. original of i l r e  p a ~ l i c ~ *  arid 
,xJ I r ndo rw m r n 1%. 

t d i Cincclht ion of I hts - q d a r s c m c n l .  
u tii.thc*r b y  l h c  lnsurcr or t h e  insured, U . 1 1 1  - bi* ~ . l l c r t i v ~  only upon  u'rit[Cn notice a n d  
m l y  a f i r r  thc  expiration pf s i x t y  ' 6 0 )  day! 
after  a copy ol such urit ten n o t k c  1s r-* 
t c i v c d  by lhc  Regional Adnnnistratort t )  of 
the EPA.Rcpionrs) in wmch the faCllllYt~eS) 
is  ( a r c  1 log led .  - 

I C  ) Aiiy-ot  hcr termination-of this C n d O k -  
m'ern u i l l  be ellcctive onty upon wrt t ten 
riolicc and only after t h t  cxpiralion O f  
ihtrr). 130)  d a y s  afler a copy of such W r l t t C n  
i \ o l i c c -  .is - received b& The Reclonal 

. hdminislrr lorcs)  of t h e  EPI) Rerloncs) In 
w h i c h  l h e  facilitgfles) I sdar t .  loc8ttd. 

Attached Lo a d  f q r m l q  dart of. pollcy 
No. --- Issued by-lnrme 6f I ruurcr l .  
hc r r in  called the  Insurer. of [ r d d r t u  Of In- 
su re r  I to [name of Inswedl of [ a d d r e u l  thlr 
- day of --=-, L9-. T h e  C f fec t~vc  date Of 

I ticreby certify iIu(  the  s6rd lng  of this 
- endorstmen1 Is idcnllcal l o  the wordlnc 

sptrifred In 40 CFR 2 6 4 . 1 5 1 [ 1 ) - ~  such regu- 
h i i o n  u'u const i tuted on ihc date flrSL 
a b w e  written. m u  -that the  Insurer  IS  1C 
cc nsed to  trarlsacl-the bus lneu  of -insurance, 
or eliniblc to proside rnrurrnce u fin excess 
o r  surplus Ilnes iruurer. in M e  or more 

[S lgnr tu re  of Author lyd  . -  R e p r e s e n h t l v t  of 

I T y p e n a m e l  - 
[Tillel. Authorized RcpwsenJtve ,of [ n a m e  

af lnsurerl 
(Addrcm of Rcprcsentat1;el - 

( j )  A ceRiflcaLe of liablllty insurance 
as required In 4 26q.147 or 0 265.14'7 
must  be wordcd u follows. except  that 

- t h e  instrumions in brackels are Lo be 
ieplaccd u i t h  ihe  relcvant Informa- 

- Lion and Lhe bf ickcu  deleted: 

- 

said p 0 1 1 ~ y  IS - d r y  of --s. 197.  - 

- _  - - SL.1CS. - 

!nsurer I 

- 

1i { ~ A R D O U S  W A S T E  FACILITY C E R T ~ ~ I C A T Z  of  
L I A B I L I T Y  1 W S l f R A M C f  

- - _  - -  I :Name 07 rnsurcrl. (the " l i w r c r " ) .  of 
I; tdd~r.s~-of  Insu-rrr) h e r e b x  certifies l h a l  i t  
h.u . i u u t d  I i i tbi l i ty i n s u n n c e  -covering 
boully injury and propcny  damage to 

- [name ol rnsiLrrb). tthc 'insurcd"1. OL ( ad . .  
d r c u  of insured) in conncct im w i t h  L t e  in. 
surcd's obliiaiion to d ~ i n o n r l r a l c  financial 

- - rt-sponsibilio' undcr 30 CFR 264.117 o r  
?65.147. Ylrc coi'crapc ryplrer a1 Illst EPA 

'Idenlilicrlion Number. name. .and addrcu 
for each facililyltor l i m n  "swidcn mi- 

- d c n t r l  occurmncca." "noiuuddtn accidental 
uccurrrnrm." or-**suddcn and nonruddcn ac- 
rictcrrlal ocrurrenCcr".'J'corzragr: IL~ for mule 
L i O k  -f3Cfiit ic-s and thc covcta#r y diflcrcni 
f o r  dif Icrcwl fanhlrcr iirdicrtr* *vhlch facili- 
! w s  arc iiisurt-dJor sudden x t i & n U l  occur- 
rvnccs. wtrictr i r e  insured for nomuriden a<- 
citlrnial c a u r r r w c s .  and w h i c h  arc insurcd 
f o r - b ~ l r l .  f t t r  limits of liability art. I i n w r l  
ilic dollar aniouril of l h c  "rlctl OCciirrCnCv" 
iird "urriual arcr-~!alc" limits of t l k  I t u u r -  

. 

sured shall not.relicvc t h e  Tn5urcrpl l u p b - z c o n l r ' l n c r  y " m p l y "  u defined In \ 2 6  
ligations under the yolicy. In that wen\. 6anrqemcr , t  of t h e  C O O L I I  

cbiThc Insurer  is liable for b e  payment is c-%erngt front t h e  reqirirrmcnts o r  
of  arnounu  within any dcbuctible aopllcrblc Subpart . ]  : 
m the-policy. with a r ight  of rcimbOlrcmcnL - b y  t h e  insured for any such oaxmcnc made 
by the Insurer. Thu provuion docs-nbl 
apD\y with respect to tha t  m o u n t  o? any 

- 

# T61.171 ('nndilinn of cnr#la!nefs. 
deductible for which co tzngC is dcmon- 

- strated LI spccl f led  in 4OCFR-264.14111) or 
26s. 147j 11. 

a conuiner ho'dlne - haXlrJ '  
- waste is .not in good condition ( e  

all endorscrncnu  - 
rd) Capcellatton of 1- inrurancr .  u h r t h r r  

by  the Insurer or tnc in3irrrd uilt 3 C  e f f C C .  
rive only upon u r i t t e n  no l ic ranGonly  altcr  
the expiration of s i x t y  - (60 i  day1 after 8 
copy of sucn u7ittrn notice is rc-ceived bg 
t h e  Regional Administralorfs)  o f  t h e  EPA 
Regioncs) In-which t h e  f&cillty(leSl is (Arc) 
located. 

( e l  Any o ther  terminanon of t h e  I N U I -  
ance wll be e l Icc i i \ c  only Jzon u'ritten 
notice uld o n l y  a f w r  ' h e  e x ~ i r a ! ~ o n  of 
thir ty 1 3 0 )  days L'Lcr a cop) of sucn uri( ten 
notice is r r c o v c d -  b y  the R m i o n d  
Adminisrralorcs) of l h e  EPA Rcpioflcii in 
u1ri~n O\c f . a c i i i l t l i i * \ )  t% ( a r c )  Fbclled 

-. . . 

furnish 10 1 h C  Regtorul Adminlstntor  a 
srgned duplicate or ig ind  of l h e  pollcy t-d - OUs waste f rom-thls  conta iner  l o  a tainer thaL is in good condition 

manage the W;CSLQ in some o lhcr  
t h a t  comp!:ts $xiLh L5e rcr_luirepT.: 
of this sari. 

Q 264.172 ( 'umprtibil it> uf * a s t e  w i t h  
- tmincrr 

T h e  oaner or operar3,r T e s t  - -  
container made of or l ined * : lh - 
rials which ~ 1 1 1  not reac: u'lih. 3 ~ , c  
otherwise- compatible A i t h .  t h e  
atdous uas t e  LO be slored. so L h 2 r  
atjility of the  conLaiRer t o  contain 
w u t e  IS noL ,-aired. 

'I hercbv cert i lv  t ) i a t  tht-wordinr  nf t h i u  
instrument  IS idcn l i r l l  CD l h c  r o r e m d  soeci -  
fled in 40 CFR ? 6 4 . 1 S l ( J ]  .u such rtgulalion- 
was co-nsiiluted on t h r  d a l e  f1?1 a @ v e  uri t .  
l cn .  and that t h e  Insurer ,s !iccnscd 10 

transut t h e  busincu of insurancr. or rl ici-  
ole to  provide insurance 1~ an  rxctss  or  sure 
vlus Iincs insurer. in onc or niorc S t a t e .  

- 
ISignrture of authorized r r p r r s c n t n i f e  of 

I r w r e r  I 
[ f y u c  name1 
ITItlel. Authorized R c p m c n t r t i w  of I name 

of l r u u m r l  
[ A d d c r u  of Rcprtscnlat ivcl  

(Approved by lhe Of f i c r  of Manrycmenl 
and Ihrdget undcr  control nuiatxr  2 - M -  
Oli5.  lor parrgraghs ( a ) .  t i ) .  ubd I)).) - 

- - - -  

Subport I-Us. ond Monogemant of 
Contoinc'rr 

3 261.17fI .\pplic:ibiliiy. 

The  rcgul3tions i,n this Subpart 
apply to ouncm and operators of all 

4 ?6J.l73 \ tanafcrncnt o f  conldrnrri.  

f x l  A-CoRrair icr  h o l d i n g  I i w a - 3  
waste mus t  a l u a y s  Sc c!oscd z . :  
siorage-excc2t w h c n  I t  ' 5  n c c c ' d a r .  
add or remobe uasie 

( b )  A conuiner holding h a v r c  
waste musl not bc opened.  hanalea 
stored in a niinner u hic?  msy r u s :  
the ConLaincr o r  cause it-!O l eak .  

(Comment' Reruc-of containcfs  :n L'an- 
taU0n-u governed b y  U s  D c D a r l r r p  
TransportaLion rcgul U i o U  I nc!uO 16. E 

' 

sct forth in 49 C% 173 28.1 - 
- 

9264.171 lnrycrinnr. 
At  l e s t  weekly. th4ou'nc.r or or, 

lor musl lrupcct a r e a  wherc con t  
e n  are s_lorcd. looking f o r  lcakin; c 
taincrs and for dclerioration of c 
tamers and the containrncnL s t %  
catiscd by corrosion or  o t h e r  far:or* 
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- _  leaks. spilk. and  accumulated prccigl- 
- t a t ton  untll  t h e  collected mster la l  Is 

detected and removed; . 
. -  ( 2 )  T h e  base must-be sloped or t h e  

c o n t u m e n t  system must be othemise 
designed and operaLed to  drain and 
remove Ilqu~ds rerulmg from l e n b ,  
'spllls, or  preclpltation. unless the  con- 
l a h e r s  are elevated or arc o t ~ e r a r l s e .  
protected frpm contact wlth -accumu-  

( 3 )  me containmcnt 'system must  
h a v e  sufficlent capacity to contain 
104' of t h e  volume of contamers or the  
volume of ?he lareest c o n t m e r .  
whichever h greaLer.-Contahers t h a t  
do  not  contaln free liqulds n e e d  noL be 
considered In this deLemlnatlon: 

lated 1 i Q U l d S ;  - ~ 

( 4 )  Run -on  ln to  the  containment 
system must  be prevented unless the  
collection system h a s  sufflcient excess 
capaclty In addiclon to t ha t  required in 

' p a r a g r a p h  t b X 3 )  of ?his  sect!on Lo con- 
'In any run.ori a h i c h  might enter  the 
s tem. and 

. (5) Spilled or leaked w a s t e  and JCCU: 
mulaled precigilation m u t e  re- 
moved from t h e  sump or  cQ)lection 
a rea  In as tlmely a manner u - ~ . n e c e s -  
s a r y  Lo Drevent overfloa. of -the -collec. 
tion system. 

[Comment  I f  t h e  collected rnaterlal Ls a 
h u r d o u a  a u t e  under Part  2 6 1  of t h u  
Chapter .  It must be mm&ffed  u i b u r r d o u s  
w u l e -  In ucordance W i L h  all appllcrblc re- 
qulrernenu of P a r u  262-286 of l h b c h a p  
Ler. !I the collccicd m-8Lerial b dllcharfed 
Lhrouah & Dolnt s4urce to W a L e r r  o l  the 
United States. I1 CS subject 10  Lhc requre- 
menu  of SccLlon 402  of Lhc Clean Water 
Act. u &mended.] . 

( c )  Storage are= t ha t  store contrin- 
crs  holdlna only wastes t h a t  do not .  
contain free liguids need not  have a 
contninmcnL spstcin defined by para- 
graph ( b )  of LhLC secllon. cxcept BS 
provided. by paragraph ( d )  of this TCC- 
tlon or provided that: 

[ : (I - !  I 
5 0  f I( 1')')'). l . t i l i i , i r !  I J .  IuS!l 

iiiIrsduL.liir! I C \ I  .:i:iciidcd h! 

( 1  1 T h e  s ioracc nrcR IS sloped o r  1s 
ot t \c ru lse  dcsiciicd n n d  opcroted to 
clrnrn Rnd rcmovc liquid resulting from 
prcciyitntion. or  . 

Containers holding ignitable or reac- - 
tive w v t c  musl  be located at kart 15 
meters (50 feet)- from the facility's 
property llne. 
1 C o m m ~ c ~ S t c  l.264.17(a) lor &ddltlonal re- 
qulrcmcnu.) 

0 264.177 Special requiremenu for incorn- 

- ( a )  Incompatible wrutes. or Incom- 
patible wastes m d  materials (see Ap, 
3cndlx V f o r  examples).  must not be 
placed In the same conminer. unless 
1 ?64.17( b 1 Is complted with.  

( b )  H a r a d o u s  - w u W  must  not be 
placed in gn unwashed container t ha t  
prevlously held an  Incompatible waste 
or mnterial. 
[CommcnL' As requlred by I 2 6 4 . 1 3 .  the 
U u t e  m a l y r b  plan r n u t  include malyses 
needed Lo comply with t 264.177. Also. 
I284.17(c) r c q u l r n  w u t e s  malyses. trial 
t c s u  or other documcnutlon to u u r e  corn. 
pllrnce wlLh f 264.17(b). As. required b y  
1264.73 .  the owner or operator m u 1  p l u e  
lhe  resulls of each =uLc mrlysu and trial 
LeSt-Md any documenled hfomarion. In 
the ODeraLlnl record O f  Lhe fAClllLy I 

(D A storage container holdlng a 
h u r d o u s  uru te  t h a t  is incompatible 
u l l h  a n y  wlste or other rnaLcriais 
stored - nearby in  o ther  containers. 
piles. open tanlu.  or surface Impound- 
menu  must  be reprrrted €rom the  
o ther  materials or protected from 
them by me8m of a dike. berm. wall. 
o r  other device. 
[CommmC T h e  Ourpow of this section IS Lo 
prevent f l r n  explosions. U U ~ O U S  cmiuion. 
Inehtng.. or other discharge of huardaus  
=Ute or h u r r d o u s  o u t e  CoNlIlurnU~ 
o h l c h  could rcsull from the mixing of in. 
cornpalib'- WUII-S or maicr:nlr if-contairwrs 
brcrk or I t r k . 1  

pacible wutca. 

I 264.178 Closure. 
A t  closure. all h;v.ardou; UGtc arid 

hiunrdous u'uw rcsidues must bc rc: 
moved from the coiitainrncnL syslcm. 
Rtvnhifi I ng  r onlainc.rs. lirwrs. b;Lws. 
and soil contnirilnr: or contnminnicd 

(Scc. 164.191(a) ]  
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rry. lp\ \e( \  ,inti cprtified by a n  

I)roIt?ssion,r\ engineer.  in qcord-ance . 
,,.llh p 7 o . i i l d ) .  that altests to Ihr tank' 
s\*stem's i n t e g i h  bv l anuary  12. 1988. 

4 t ) I  This ,i?;scssmenl must de te rmine  
tllat I ~ I C  tank F l e m  is adequatc lv  
'tlrsigncd .ln-d has sufficient struCt\lml 
strpngth and cornpatibitit)* with the, - 
\\.nsiels) to be storcd or lreated. to - 
t'nsurc that - i t  -will not collapse. rupture.  
or 1,111  .\I ;1 minimi!m. thls assessment 

IlLDctsign standardls). il available.  

- 
- iti(llhlwi\(iei\t. tl+iIified tegisieretl 

' - -  
. -  

- - 
- rni ist  considar the following: 

. a c c ~ r d i n g  to which the tank a n d  
- anc i l l an  ciiiiIpment were  constructed: 

121 Hazardous character is t iu  of t he  
. \\.iiste{q th;it have been a n d  will bt! 

handled; - - .  
-- [3LExisting corrosion protection 
. measures; 

IqrDociirnen!cid ape  of the  tank , 

ji stem.  i f  available [orherwise 'an 
rsrimate: of !he age!: and 

:nspection. or orher rank integrit)- 

_ .  

- 
. (51 Results o f  a leak rest. irilernal - 
. ruamrnarion such that: 

i i I  For non-?nterable  undqrground 
!, inks. !he Jsssssmcnl must include a 
icd>k rest thdf IS  capable of taking into 
xcoi int  r h t  sfiects of temperature  - 
\.Jriations. isnk e n d  deflection. vapor 
!mckets. a n ( !  hish Lvater table effects. 
. i n  (1 

l i i ]  For nther ihan non-enterable  . 

\!nc!ergrmincl ranks and for ancilia? 
+!titpment. !h,is assessment must 
,nl;ltitlc ei ther 3 leak lest. ;IS d e s c r i h d  
,.l!m\qe. or u t h ~ r  :n tegr iy  examinZion.  
!h i i t  i s  ccrlified b\* an independen!.  

ensinccr i n  ;Iccordnnce ivilh $270 I l ( d l .  
!':.I! A d d  ress*s  cr;icks. I e a  ks.  corrosion. 

]Note. - The pracjices descr ibed in 
I he  ..i m e r i c ;1 n Pel ro i e u m I Iw t  i tuG- ( r\ PI 
Publication. Gu ide  far Inspection of 

"r t tmospherx a n d  Lo\yPr&uure - - 
Storage Tanks." 41h edition, 1981. mav 

piitielines in conducting other than a 
Pak tcs1.l 

1r.1 ' f . i i ik s!-strnigtliat store or  troiit 
rn.itt*rt,i Is itrat Occoriie hazardous 
\ \ . I > ~ I ! S  siilistqiit!nt to juty 14. 1986. 
!i!itsl crinrltict !}!is iissessrncnt wt-ithin 12 
i i io t i t t is  ;ifttrr I I I C  ~I;it;! that  the twste 
I * t* t :r  i i i i t * s  ; I  liii z I  rtl ot 1s ~VISICI. 

- 

- - c i ! i . i l i f i c i t i ,  r t ~ ~ ; s t t ~ r e r i  professional 

- 

- . i l l ( !  I ' t U S l l ~ l l  - 

- ReFincq, Equipment. Chapter  SIII. 

& - 8,0f I)tr iised. \\*here applicable. as 

eD *?  - 
O i l  2 p. I 

2"; 
\'* 

. -  

tdl I f .  ,is ,~ rcz i i l t  of thr! ,isst-wiit*tu 
c.ori(iiict,.(f in ,iccrirtiairc+ ith- - _  

. l~.tr,igr;iph 1;iL , \ - t , i i \ k  s \ m m  is loi!i\tl 11, 

le,i\in_c br imfir for w e .  the ot\.iivr - 
-or olicrator niiist comijh. \ \ i t t i  ;tie 

'. 

rqiiircimtlnts of 5264.196- - - 
I 1 n for mat ton col Iect Gn req u ir ehieri Cs 

c o n h i n e d  in paragraphs la )  thru ldl - 
\\ crp afprow-ed bj. Jhe Ofice of 

. hlanigement  and Budget under  goritcbl. 
numlwr  ?oSO-OMO ) - 
1264T191-051B No- corrected by 5 1  FR 
29430. August 15: 198q 
5264.192 Design and jnstallation of 
new-tank system or components. 

sl-sterns or components must obtain 
-and submit to the Regional 
Administrator. at time of submittal of 
Part €I information. a written - - 
assessment. revictvcd a n d  certified bv 
an  independent. qualified registered 
2rofegsional engineer. in accordance 

~ i \ i th  8270 l l ldl .  ;Ittesting !hat the tank 
<\.stern has sufficient.structural 
inlegrip. and is acceptable for the 
storing and treating of hazardous 
*.\ asre. The assessment must show that 
!he fo~rndalion.-slr iJcfura~ support. 
seiims. connection. and pressure 

-controls ( i f  a p p k a h l e l  Jre adequately 
designEd and4har the tank s!.siem has 
c I i ffi c i e t i t  st ri ic t u ra 1 st re n gt h. 
cumpdtibj l in.  \ \ i t h  the \\.aste(s) to be 
sloreAJ or freated. and corrosion 
?rotccfion to ensure that i t  ivill not 

assessment. \\.hich \rill be used 'by the 
3cSional lidministrator to re\*ie\v and- 
.ippru\.e or h s a p p r o r e  [he  
.~cceptabi l in  ol-the tank system dcsiyn. 
rniisrincliitle. at a minimum. !he_ 
inllo\\.icg :nformarion: - 

\ \  hich ?ank(sl andlcu !he ancillap. 
e(iuipmsnt arc  construcred: - 

- 

- 

{a1 0wner-s or operators of new tank- 

. 

- collapse, rupture. or fail. This 

- -  

I 1 1  Design stJndnrd(s1 according !a 
. 

[2l-l.iazartlous chn_racteristics orthe 

(31 Fur new tank systems or 
1\*iiSIt'{Sl 10 be hitndlecl; - . . 

xomi)onentx in ivhich the es tcrnal  she l l  
- of il metal tank or any external metirl 

cuniiwmcnt of ihe timk system \ \ . i l l  bc 
in c:unt;ict ivith rhc soil or-\\.ith water. 
.I (ictvrrnf:i,ititw It\* ,I corrosiuri espert 
01: - 

I 1 1  F,iclfirs dff,tcting ihtt FjotciitiaI fur 
cwrlisitin. tncltitlins !IUI riot lirnitrd to: 

1.41 Soil inuiBttire ccinitwt: 

- 

- [ t i 1  Stiil 1iH. 
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- _  
bp l lcJ or k . ~ k c d  : i \ tc  .ind accunru1:ited 

- prcc.lpit,ition must bc rcniwcd Irom the 
,cL';nd.ir!, iuntdinn~ent <>stem u.rrhin 24 

- _  hour>. c)r In . I <  timcIy a -mmncr  as is 
Cssiblc to prcvcnt harm j o  human-health 
and thc cnv:ronmcnt. i f  i hc  o w n p  or opcr- 

~ - .nor cJn demonstrate to t h e - R e g i y l  Ad- 
- nllntctwtw Ihat removal O f  the released 

- - u3sic or .iccumuhtcd precipit3tion cannot 
bc accornplishcd wi th in  2 4  hours. 

1Sote.- - If thc collected material is 
hazltrdous uabtc undcr Part 261-of this 

- -  - ihaptcr.  i t  iLsubjcct to rn?nagcment a< a 
. hazardous uastc  in xcordanec with  all 

.ippIicabls requircmenrs of Parts 262 

.cd mrucrisl is dischsrgcd through a pbint 
\ourcc to waters of the Unked S131es. I t  IS 

subject to ihc rcquircments of sections 
301. 304. and 402 of thc Clean \vi ler  
A C I .  l tb  Jrnsndcd.  I f  6:Cchrtrged to a P u b  
Iicfy Owocd Trc3tnxnr Works ( P ~ ~ ~ ' ) ,  
i t  t, SubJcCl to i h c  rcquucmcnts of section 
307 of rhc Clean Waicr-  Act.  as amended. 
I f  the cpllcctcd material released 14 the 
cnv t ronment .  1 1  m a y  3.e sublcct 1 0  :he 
reporting rcquircnlcnls of 40 CFR Part 
302.1 - 

( d )  Secondary contzinmenr for tanks 
niust. includc onc or morc of the following 
dcvicc\: - 

- -  

through 265 Of th tS  chapter.  I f  the Collect- 

( I  1 A lincr (cxtcrnai 10 the tank): 

( 5 )  I n  addition to ~ h c  rcquircments of 
pdrugraphc ( b ) .  (c) .  l n d  ( d )  of this SCC- 

tion. tcconddry Lontainment rysrems must 
\ J I  isf\ [ hc follou.ing rczuirements: 

. ( I  ) E,xtcrnal liner systems must be; _- 

-- 

_-  

lrtwi ihc i - l n L f N )  ( I  c .  L...ip.tblc o i  prLsicqt. 
i i ig l.l icr;il . t ~ ~ s c l l  :IC \ c r i i c - J l  iiiigrJtim c)C 

rtrc u. l \ lc) .  - 
[>6J . i93(e l ( l ) ( iv )  corrccrcd by 5 1  FR 

- -  2 Y J l O .  / \ U ~ U C I  15. 1986) - -  - - -  
( 2 )  Vault  ystcnrs must a: 
( I )  Doigncd 6r operated 10 contain 100 

w-rccnt oC ihc capaqty d the I a r g c u  jank 
u i t h i n  i t s  h u n d a r y -  - - 

( i i )  Ocsigned or operated -tc prcveni 
run-on or infiltration of prmpita t ion in to  
the secondary coniainmcnt system unless 
rhc collection system has su Ajcicnt -excess- 
c-wacity 10 contain run+n-w infiltration. 
Such additional capacity must -be safi- 
cicnr to contain precipitation from . a  25- - 
yL'ar, 24-hour-rainfaIl event: 

= ( i i i )  Constructed wi th  chemical-resi!i-- 
tant water .;tops in place ~i al l  joints (if 
3 n y ) :  

-.[ 26.1 1 9 3 t c ) ( 2 ) ( i i i )  corrccied by 5 1  FR 
"4430. August I!. 19861- - - 

( I V )  Provided w i t h  an impermcable'inte- 
rior coating or l i n i n s  &hat IS compatibk 
wtih the s!orcd wasie 3nd tha t  will prevent 
migration o f  \ taste  tnrojhc-cancrctc: 

( v )  Provlded w i t h  3 rnc3Fs !o protect 
. ~ f ~ ~ n s r  t h c  formation of JrbO ignition of - 

\ 3 p x s  u i i h i n  thc v 3 u I t .  i f  :he waste being 
storcd or trcatcd: 
(/I) \ l c c t c  thc definition o f  ign-itablc 

wrastc undcr 6262 2 1  of t h i s  ch3Drer: o r  

- 
( v i )  Provided tr-irh a n  cxrcrior moisture 

bJrricr or be i)therl\.ije desfgned ar o v r 3 t -  
cd 10 pre\.ent miit3tion of moisture in lo 
the va,ult i f  the vaul! i s  ~ U - ~ J ~ C ~  10 hydrati: 
Iic prcssurc. - - - 

( 3 )  hublc-uJ!Jcd t3nks-must SC: - - . 

(ii -Dcsipmd 3s J n  intigral structure 
( i . c . .  an i n n c r  tank_complettly cn&loped 
\tithin 3 n  outer bhcll) 50 that anyrelc3se 
from rhc inncf tank is comaincd by the 
outcr shell. 

( i i )  Protected. i f  cons tac ted  ol me@+. 
from b o t h  corrosion of ' thc primary rank 
intcrior'and of the cxtsrnal sur t icc  of thc 
o i i i c i  shell: 2nd . 

( i i i )  f'rtn.idsd with  J' built-in continuous 
k i k  dctcclion \!btcni capable of dctccttng 
;I r c I u \ c  \ r i t h i n  21 hours. or 31 the e3rltcst 
pr;Jcriciiblc timc. if  the owner dr operator 
c:in dcmon\ir;iic to the Regional hdminis- 
traitor. -3nd thc Regional Administr;ltor 
ioric1udc)r. i1i.11 I hc cxislrr ig dctcction tech- 
n<blcjgy L I ~  \ I I C  ionditiirns uould not 3Ilou. 
dctciiion of .I. rclc.i>c within.2.1 hours. - 

1 1  - 14-85 
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-PE R M ~ T T  ED F A C L T  IE s STAND-AR os - . 

- - 
. 

(1 ) ktu ncnr.ntcr;lb!c trpdqiround kinks. 
, I  I c ; I L  i ~ t  th.it niCtts rhc  rcquirgmcn1.s of 
$264  t9 l (b ) ( ! )  or other [;ink inle_srit) 
inc t fwd.  J C  approved or required-by the 

- Kcgiorul :\dniinistrator. must be coaduct- 
4 31 Icast ;rnnuall>T - 
.I 26*.19!( I ) (  I )  qwrectcd by 5 1 FR 2W30; 

- 

--- 
August 15. 19Rbl - 

( 2 )  For ofher !ban non-cntcrable under-- 
ground tanks, the e w n e r  or opcrator musr 
-a hcr conduct a leak t e s t  as in-psragraph-- 

- - ' ( i ) (  I ) of this scctien or d c \ ~ l o p  a-Fhedulc  

ov-crall cpdi t ion of the- tank system by an 
indepcndcnt. &afificd rcgstered profes-- 
sional cngincer. The schedule and proce- 
durc must bc adequate to detect obvious 
cr;lcCs. leaks. and ar_rosion or erosion t h a  
m>y I c3d to  cr3cks 2nd leaks. The owner 
br opcrator.musr rcniovc the siorcd waste 
from the-trtnk, i f  necessary. to allow t h e  
condition of  a11 inrer_nal t 3 n k  surfaccs to 

ments must be based on the malerial of 
construction o f- the  tank and its anctlliuy 
cquipmcnr. :he 3gc a f  t h e  5yslcm. the rypc 
o l  corrosion or crosion protection used, the 
rate QJ corrosioo cr  erosion obrerved-dur-- 
ing the proliousinspetrion. and the chanc- 
tcristics of the U J S I C  being stored or 

( 2 6 4  l93(11(? )  corrcctcd by 51 FR 29?30. 

- 

- - and p r w d u r e  for ~n ssicssmenr-of the 

_ .  

- 

bc Jscsscd.  The Frcqucticy O f  I h s e  assess- 
. - . 

- 

. 

- t r ca rcd .  

/ \ U ~ U S I  1. 19863 
( 3 )  For 3nci l l~ry cquipm'cnk. a leak test - 

. or other integrrti  Jsscssnxnt as Jpprovcd 
by  rhe- Regional  . ?dminis t r~ tor  rnusi bc. 
conductcd 31 least annually. 

. T Arncrican Petrolcum Institute (API )  Pub- 
- .-Ilcntion Guidc for In\pcction 0.f Refinery 

- - fnd Low-Prcssurc Storage T3dcs.'- 3 t h -  
edition. 1981. may be used. w h e r e  appfica- 

-blc. 3< iuidclincs for Jsscssinp the ove_iAl 
condition of thc t 3 n k  cvstcm.) 

( 4 )  Thc owner or opcrsor niust main- 
- tain on tile 31 thc f x i l i t y  s recodof the 

. rcsults of the assessments conducted io - 
accordance - with paragraphs ti)( I )  
through ( i ) (3)  d this section. - 

( 5 )  I f  ;r tank system or component is 
f h n d  to bc Itakin8 or i n f i t  for u i c  is i 

- . rcsult d thc leak test -or-asscssmcnt' in - 
p;iragrnphs ( i t (  I )  through- (iR3) or this 
scction. ihc owncr or opcrator must com- 
pl) w i t h  the rcquircrucnts~oCgt6J.19Ci. - 
f lnforrn3iion collection tcquircments con- 
t:iiilcd in- pr:i9raph% (c). (d), ,(s).-(g). ' (h),  
irnd ( I )  u'crc apprwcd hy thc Otlicc of 

. -  

- (Sotr .  - The pr3cticcs described in h e  

. Equipment.  Chapter X l l l .  "Airnospheric, - 

- 

- 

. -  

- .  
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_-  

rirc Protcciicm Association's "Flammable - 
.md C+mbuuible Liquids Code." (197_7 or 
I98 I ). (incorporaled by rcfcrencc. see 
9260. I I ) .  
$ZCu . tY9  Special rcquiremccrts for incom- 
prtibk w a s t e  

(.A) Incompatible wastes. or incompari- 
b l e  u ~ s t c r  'and. materials. must not be - 
placed in the same tank system. unlcss 

17(b) IS complied with.  
c b )  Ha73rdous u-3sie must nbt be - 

plrrced i n  a rank system that  has nut been - 
dccuntaminared and ih3r  previously hcld 
;In lncompatibic waste or m3tcrial. unless - 
$ 2 6 4 .  t 7 ( b )  is complicd w i t h .  - - 
Suhpnrc K - Surface impoundments 
ISubp;!rt K rcvtscd b y  4 7  FR 32?49. July.  
:h. 19112, 21Tcctrvc J J n u n r ?  26. 19S.il 

9 t64.220 Appticabilitv. 

apply to oumers and operators.of fa- 
cilities tha t  use surface impoundmenu 
to treat .  store. or  dlspose of hazardous 
waste except as § 264.1 provides ather- 

. 

T h e  regulations in t h i s  s i ibpar t .  

wise. 

$264.221 D e i g n  and ope-raring- r e  
quircmcnts. 

( a )  - Any surface -impundmcnc that  i s  
not covcred by paragraph ( c )  of this scc- 
tion or 5265 221  of this chap te r  muw have 
J liner for all portions of Ihe impoundiiicnt 
( cxgp t -  for existing portions of such-im- 
poundiixnis). The liner musi be designed. 
conbt rucicd. and ins t~l lcd  to prevent any 
migration of wastes  out of t hc lmpound-  
menc 10 the adjacent subsurface mil-or 
ground water or surfxc water at 3ny time 
dur ing  the active life (including t h c c b  
sure period) of the impoundment. The 
liner mav k conrtfuctcd of materials that 

Y 
(but  

;Illow. w3 

not into 

( I I co&tn1ctm- oaf rnatena1.c -t.ha: 
have- anpropriato- chemical properties 
and sufficient stretiBclr and thickners 
to prevent failure-duc to prea ;n rcgra -  
dlents 4irrclud!ng-statzc head and e x -  
ternal liydrogcologic forces), physica! 
contact  with me- w u t e  or leachate LO  
which-they ar-e cxbosed. climatic con - 
ditions. the stress: o t  Lnstallarion. a n d  
the stress-of-dajfy operation; - 

( 2 )  Placed upon a feundatior: or  SZSP 
capable of pr0vidin.g support ,LO t h e  
line! and resistance LO pressure grad]. 
ents ab0v.r and- below the liner LO pre - 
vent failure o? the liner due !3 settle- 
ment, compression. oruplif t ;  &Ed 

( 3 )  Installed to cover all s u r r : f J n d i r g  
earth likely to-hc I i i  contact -. ~5 :h j  
wxste ot lewtmte. 

( b )  Ttie ovmer or mera tor  w.1: be e x .  
ernpted from the  requiremenu c :  
paragraph taJ of LhIs section i f  r!?e Re 
gional Administrator finds. b a e d  o n  
demonstration by f he owner  c: g ~ e r ~  
tor. tha t  alternate design and 2pera:. 
ing practices. together ivi th . z a t i C ? .  
characteristics. iyill prei-ent r!?? migrz .  
tion of -Cny hazardous cors:: :uens 
(see f 264.93) inte t h e  ground ca!er o r  
surface -ivater a1 any future ::me. I r :  
deciding wtwtlicr to  grant an Pxemp-  
Lion. ihc Reglo-ilal Admtnislnror- u I i !  
consider . - - - - ( 1 4  Tile pinttire mid qimnut:v :i r.C,,c 
\\'2stcs: 

( 2 )  The  propoced xlrernatc Peqigr~  
Xnd weration: - 
- ( 3 )  The tiydyoacologic se t t ing  of t h e  

. facility, inc luding  the atcenuauve CA. 
prrcity and th i cknes s  of the  linen arid 
soils. ptcw'irt betw'ccn the  impound- 
ment-and ground water or surface 
waLer: and - 

(Sec. 264.221(b)(4)] 
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( c )  Thc ouncr oruperatdr of each new 
iurfacc impoundment.- each new surf3Cs 
irnpundincnt u n i t  3 1  a n  existing hcility 
each replscemenr of- sn existing surfgce 
impundmcnt un i t .  and e3ch la,!cral U- 
pansion of a n  cxisting surface impound- 
ment un i t .  must inst311 two or more liners- 
and 3 lcachate collection system between 
such liners. The liners and Icachite collec- 
tion svstim must protect- human health 
and thc environment: The requirements of 
this paragraph shall apply with respcci to 
a11 waste reccivcd after the issuance of the 
pcrmit. The -requirement for the installa- 
tion of two or mofe liners in this para- 
graph may be satisfied by the installation 
of a top liner dcsigncd, operated and con- 
structed of rnatcrids to prevent the migra- 
tion of any constituent into such liner 

- durina the period such facility remains in 
. operaiion (including any postclosure mon- 
itoring period), and a lower li-ner designed. 
operated. and constructed to prevent the 
migration of a n y  constituent through such 
liner during such pcriod. For the pu rpo i e  
of the preceding sentence, a. lower lincr 
shall be deemed to satisfy -such require- 
mcnt if  i t  is constructcd ofa t  least a 3-1001 
thick layer of recompacte-d clay or other 
natural material wi th  a premeability of no 
more than I X lo-' centimeter per second. - 

(d) Paragraph (c) of this section will 
not apply i f  the owner or operator dc_mon- 
strates to the Regional Administrator. and 
the Regional Adniinistrator -finds for- such 
surface impoundment. that alternative -dc- 
sign 3nd operating practiccs. together with 
locar ion characteristics. will prevent the 
migration of a n y  h3zardous consti tuent 

lincr designed. constructed. instiillcd, and 
opcratsd to p?cvent hazardous W 3 S t C  froni 
passing into the liner_ a t  a n y  time during 
the active life of the facility. or a liner_ 
d es i g ncd,con3u uct ed , i ns t i I led, a nd ope r - 
3 r d  to prevent hazardous wafte from mi- 
grating beyond the liner to adjacent sub- 
surface soil,--ground watet, or surface 
watcr at a n y  time during the-active life of 
the .facility. f n  the case of - a n y  surface 
impoundment which has betn exempted 
from the-requirements of paragr_aph (c) of 
this section-on-the basis o P a  -finer de- 
signed, constructed, instalk& and 'opcrat- 
t d  to prevent 'hazardous -waste from pass- 
ing beyond the liner. at the-closure bf such 
impoundment, the owner o,r operator must 
remove or decontaminate. all waste resi- 
dues, alt contam&atd liner matvial, and 
contaminated soil t6 th+ Txtcnt practica- 
ble. If all contaminated soil is not removed 
br decmitaminated, the owner or- operator 
of such impoundment 'will comply with 

- appropriate postclosu-re rqquiremenfs, in- 
cluding-but not limited to- groucdwater 

- rnanitoring and corrective actiow,- 
(B) The mono611 is located more than 

onequarter mile from :an' underground 
source of drinking-water '(as that term is 
defined in 5144.3 of this chapter); and 

(C) The monqfill is in compliance with 
generally applicable gorund-water .moni- 
toring requirements for facilities with per- 
mits under RCRA §3005(c); or 

-(ii, The owner or operator demonstrates 
that the mdnofill is located; designed and 
operated so as to. anure that there will be 
no- migration of any hazardous constituent 
into ground water or surface water a t  any 
future time. - 

-1 ?&k~261.221 (c]-(e) redcsignhted 3s 
- 

{f+(h) by 5U ER 28742. J ~ l ~ ~ l 5 ,  i98Sl 

[:\pprin 
mcnt ,Iiid Ihidgvt iiii(1cr control n i im 0 o r  
2050.000~~ 
1264.221 amended I)!, 50 FR 4513. j,tnmn. 
31. 19851 

3-2 6 4.2 2 2 

1)). IIw Offive of h tanmag,:- 

- -  i 
Do u b I I i n ed- s u r f R cc i m po u n-d 

m a t s :  Exemption f rom Subpart F- 
mound.watcr protection requirements. = 

[ !64.2??-rcmoved by 50 FR -28742, Jg ly  

09~6t .223-264.225 [Reserved] - - 
5 264.226 Monitorin-g and inspcctjon. 

( a )  During construction- and installa- -- 
tion. liners (except in the  c u e  of exist- 
ing- porttons of surface impoundments 
exempt ,from p 264.221ta)) and cover - 

-systems (e.g., -membranes, sheets, or 
coatings) must be inspected far uni--- 
formity. damage, and imperfections. 

4e.g.. Roles; cracks, thin:spots. or for- 
eign materials). Immediately - after 

. 

1 5 ,  19851 - - 
- 

into the ground water or surface water-at 
Icxt 3 s  cflcctivclv as s u d  liners and Lea- 
chaw collection systems. - 

- 
( I 1  A surface imboundment must be 

designed. 5onsCructed. maintained, and -- ,operated. to prevent overtopping re- 
(c)  The double liner requirement set sultirig from normal orabnormal oper- 

forth in paragraph ( c )  of t h i r  section may at16n.S; overfilling: wind and wave 
be U*ai\'Cd by the Regional Administr3tor action; rainfal!: mii-on; malfunctions 
for a n v  nianotill, i f :  -of level controllers, alarms, and other  

equipment; and human error. 
c g )  A--surface impoundment- must 

ha te  dikes tha t  -re designed. con- 
structed, and maintained. W t h  suffi- 
c ient  structural integrity to prcvcnt 
massivp failure of the dikes. In cnsiir- 
ing structural integrity. it must not be 
prcsumcd tha t  the  liricr -system w i l l  
function without Icakage during thc 

(h, The  Regional Administrator u i l l  
spcufy in the permit all ticsim and OP- 
crating practices t h a t  arc ncccssary to  
cmure tha t  thc  rcquircmcnts of Lt1i.s 
sectlon arc satisfied.- 

, active life of tlw unit. 

construction or installation: - 

be inspected to ensure tight seams and 
.joints and the  -absenee of tears, punc- 
tures, or blisters; and-  

( 2 )  Soil-based and admixed - h e r s  
and covers-must be inspected for fn-  
perfections including lenses, cracks. 
channejs. root holes, or other. structur- 
al non-uniformities chat may-cause an 
increase i r r  the  permeability of the 
liner or cover. 
(b) WMIe a. surface impoundment is 

in operation.- it must be inspected - 
weekly and after storms to detect- evi- 
dence of any of the  following: 

( 1  1 Deterioration, malfunctions. or 
i m p roper o pe ration of o v e r t o p p i n g 
control systems: 

( 2 )  Sudden drops in the level of t he  
impound-ment's contents: and - - 

Severe erosion or- other signs -of - 
deterioration in dikes or other con-: 
ta i n me n t d cv i ccs. 

(1 )  Synthetlc liners and covers-must - 

-- 

- 
- 

[Fernier 264.226(b)(3) removed and (4) 
redcsipund a h  (3)-by 50 FR 2Y742, J u l y  - 
1. I V S . C J '  

( c )  Prior to the issuance of R permit. 
and after any cxtendcd pcriod of t ime 
tat lenst six niontlis) during  \r.lrich t h e  - 
impoundment \v;cs irot i n  scrvicc. t h e  

'ouncr or operator must obtain a certi- 
ficntioii from n qtialific4 ctigincer t h a t  
the irnpoundriicnt's dike. iiicliiding 
that  portion of niiy dike u'llich pro- 
vidcs frccboard. 11x5 strtictural integri- 
t y .  Ttic certification f ~ i l i s t  c.slnblish. I I I  
pariictilnr. that tlic t l ikc :  

( 1 )  ~ V I I I  \vi t  Iistntid ! t i t -  s t rcss of t l ie 
prvssurv cscrtcd by Llic t y p c s  arid 
;Imo\irits o f  v;;~stcs to ht- ~ j l n c i d  in ( ! i t &  

tiiipoiitidint~tit; niid . 

(Sec. 264.226(c)(O] 
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1 Environmontol Protedion Aqoncy I I 

I 
f 

I 
6 270.1 1 

I 

p r ~ \ i i S l o l ~  or 1270.72 for .  chaw= 
durfng lntcrtm statm or Wth the anal- 
ogous provisiolls of a $trrU1proZ(rarm 
'approved for flnal authortutlon or 
krlm authoriution for Phsst 11- Re- 
vhed FWt A appllatlons n m . r p ~ t o  

'shall be fued wlth the Reqional Ad- 
Pllnfstratar K'the Stam ln which the 

. factlfty in question b louted does mot 
have Phue U htertm authorization or 
hr) ruthomtion:  otherwise It shall 
be Ned with the SUto Director CU the 

(2) The owner or opentot of a fact& 
tY cho fa& to complp wlth :he upd8t- 

. ht requlremenu of paragraph (u)(1) 
Of this scctlon.do~ not receive lntcrim 
s h u  Y to the w u t u  not covered by 
dul l  Wed Put A appllc8tlO~. 

(h) Rroppiicattons.'Any KwM facfl!- 
tl Wth an effective .pennlt shall 
*ubmIt a new applicition a t  le-t 1'80 

bcfofe the exptmtion date ol the 
effettvc permit, u a e 4  permission for 

later date hss been granted by the 
Dlretor. ( T ~ C  Dlrector shall not grant, 

I ' for applicatloru to be sub- mitted later than the expiratlon date 
Of the,msting pennrt.) I 

. 

1 

Complp with the proVlSibXlS Of 1 270.72 

' S U e  haa an analogous provtrioa). I 

, 

' I  



of  chis section. a responsible corporate. 
officer meam ( i l  A president, secre. 
tar];, treasurer, or vice-president of the 
corporation in, charge of a principal. 
business function. or any other person 
who performs similar policy- or deci- 
sionmaking functions I or the corpora- 

~~ tion, or ( i i )  the +manager of ,  one or 
more manufacturing, production or 
operating facilities employing more 
than 250 persons or having gross 
annual sales or expendftures exceed- 
ing S2S million (in second-quarter 1980 
dollars), if authority to sign docu- 
ments has been assigned or delegated I ,  

to the manager tn ycordance lwith 

EPA does not require sptctilc as- 
signmenu or deleg8tlonr of authority to rc- 
S D O n S l b l t  corporate offlccn identtfled Ln 
~270.11(8MI)(l). The Agency arlU presum? 
that these tesponslble commte  I offlcers, 
have the requlslu authority to slm Dentlit ' 
appllcrtioru unless the Corporrtlon h u  notl- 
fled the Director to themouuy.  Corporrte 

I procedure goveming authority to sign I 

p e m t  rpplicarionr MY ptondc for usign- 
mcnt or deleg8tion to agdlcable Corporate 
positions under f 270.11(8Ml)W, r8ther than 
to smtftc individuU. * I 

(2) For a partnetship or sole pmpri- 
,elonhi+; by a general partner or the 

(3 )  For a municipality, Slate, Fcder- 
oL, or other public agency: by either a 
principal executive' offlcer or 'ranking 
elected official. For purposes of this 
section. a principal executive ofitcer of 
a Federal agency includes: ( i )  The 
chief ?xecutivc officer of the agency, 
or ( i i )  a senior executlvt officer, having 
responsibility for the overall oper- 
ations of ir principal geographic unlt 
of :de agency te.g., Regional Adminis- 
trators of EPA). 
(b) ReporlJi All repons required by 

permis and othe: mformatton rt- 
quested by t h e  *Director shall be 
signed by a person described in para- 
graph tal of this section. or by a duly 

' authorized representative of that 
person. A person is aduly authorlzed 
reprcsentative only. if: I 

( 1) The autkwization ' 'is made in 
* w r i n g  0)' a Person described in para- 
graph !a? of this section; 

( 2 !  The authorization specifies 
either an individuat or ;i position 
having responsibility for overall opeto 
ation o! the regulated facility or activ- 

. corporate proceddres. 

, proprietor. .respectlvelx or 

* 

icy such as the PC of Plant man 
ager, operator of a ..ell or a well  
superintendent, or posltlon of equu,: 
lent rcsponslbillty, ( A  duly autho- 
representative may thus be either ~ 

cupying a named position); a d  
( 3 )  The  written authoruation is sub 

mftted to the Director. 
(c) Changu to auUroritaiiot u uI 

authorlzation under paragraph (b) of 
this section IS no longer a c c u a k  
cause a different Individual or positlo,, 
h ' a  respo ibility far the overall optr. 
ation of X e  facility, amew authow.  , , 
tion satisfying- the reQ*&emen& of 
paragraph (b) of this section must k 
submitted to the Director prior w or 
togtther wlth any' reports, mow. 
tfon. or appticatlons to be signed by 
authorkbd representative. I 

I id) C'nFWcution. A n y  person stonfnr I 

1 OCUment under PfWZWraph (81 qr (b) 
df this scctlon shall make the f0Uor.l 
inq certification: I 

, I certify under penalty of law thAt thh 
document and all attachments were pm 
p a r d  under my dlrectlon or supcnlsion io 
accordmce with a system dulgped to assert 
that qurllfied Pcnonnel properly gather 
and tvalu8tc the Infonaatlon submlttct. 
B u d  on my inquiry of the penon or per- 
sons who manage thrsyrcem. or those uer. 
sons directly responsible lor tmthcrtng vlc 
Information. the Inlormation submrrtcd k 
w) be the best of my knowledge urd kUcf. 
tme, wcurate. m d  complete. I am m a r c  
mat there u e  signlficmt penrltlu lot r u b  
rnitting false iatormatron. uicludlog the m 
stblllty of fLneimd Imprisonment far  know- 

(Clean Water Act (33 U.S.C. 1251 et SeQ-). 
Safe Drvlkvlg Water Act ( 4 2  U9.c. 39Of'et 
req.), CleL? ALr Act (42 U.S.C. 7401 et SCQ.). 
Resource Conservation urd Recover)' Act 
(42  U.S.C,16901 et r t ~ . ) )  
i f 8  FR 14228. Apr. 1, 1983, u minded at 48 
FR 39622. Sept. I. 19131 

8 270.12 Confidentiality of infomation. , 

(ax In accordance With 40 CFR Pan 
2, any lnformation submitted to EPA 
pursuant to these regulatiom may be 
claimed as confidential by the subnut. 
ter. Any such claim must be aerrcd 
a t  the time of submwslon 1x1 lhc 
manner prescribed on the aPUllcat'on 
form or instructigns or, in the O* 

other s~bmissions, by StamPlng 
words *acanfidenttal' business inform" 

named L n d i V i d U a l  or any h a v i d u  oc. 

mg VlOlBtiOM. 

1 

. I  



APPENDIX 

EXHIBIT C 

C-400-D LIME PRECIPITATION TANK INFORHATION 

87895.01 - 15 



SECTION 6 - 

MECHANICAL EQUIPMENT 

6.01 GENERAL 

c 

This s e c t i o n  of  t h e  s p e c i f i c a t i o n s  re la tes  t o  the furnishing, 
installation and testing of the following equipment:  

A .  C a u s t i c  h m p  P - 1  

8 .  F i l t r a t e  Transfer Pump P-2 

C .  

D. Bagged L i m e  Hopper 

E. Drum Straddle Truck  

,F. Vacuum F i l t e r  System 

Prccoat and Precipitate Transfer ;.'urn? 2 - 2  

r 

G.  F i l t e r  Discharge Chute 

H. P r e c i p i t a t i o n  Tank 

I. Mixer M - 1  

6 . 0 2  CODES AND STANDARDS 

, A ,  
Codes and s t a n d a r d s  which  are called fo r  or' re fex22  t o  
h e r e i n  are h e r e b y  made a part  of t h i s  s p e c i f i c a t i o n ,  
l a t e s t  e d i t i o n  s h a l l  a p p l y .  
between t h i s  s p e c i f i c a t i o n  and  t he  codes and s t a n d a r d s ,  
this s p e c i f i c a t i o n  s h a l l  govern .  

T h e  
I n  t h e  e v e n t  of d i s c r e p a n c i e s  

€3. The f o l l o w i n g  codes and s t a n d a r d s  s h a l l  c o n s t i t u t e  a p a r t  
of this specification: 

American Gear M a n u f a c t u r e r ' s  A s s o c i a t i o n  (AGMA) 

American Iron and Steel I n s t i t u t e  (AISI) 

American N a t i o n a l  Standards I n s t i t u t e  (ANSI) 

A m e r i c a n . S o c i e t y  of Mechanica l  E n g i n e e r s  (ASME) 

American a o c i e t y  xor Testing Materials (ASTX) 

American Welding S o c i e t y  (AWS) 

A n t i - F r i c t i o n  Bear ing  Manufac tu re r s  A s s o c i a t i o n  ( A F B U )  

N a t i o n a l  E l e c t r i c a l  Manufac tu re r s  A s s o c i a t i o n  ( N E X A )  

O c c u p a t i o n a l  S a f e t y  and Health A c t  

- 

(OSHA) 

6 - 1  



0-4 1 Date: October 10, 1986 

! ' - -  

- - - 
Yran i um -Sa 1 vage . '0002, .0007, 0008- - i.1 Q z s i c -  

0002, 0007; 0008 - - -  C l e a n i n g  Tank Acid; 

- and Bases 
. -  

- _ -  1.2 Q 25OC 

- - M i x .  Ac ids  and Eases- 0002,, - - - -  - 
1.4 Q 2S°C'(max) 

- - - 1.2 Q 2 5 O C  (max-) . 
= -Mfsc. Aqueous S o l u t i o n s  - 'OOOl ,  - -  -0002;- 0006:. - .  

Con ta in lng  Tox ic  Heta4s- -0008: . 
- 

( -!-- 

- .  - - -  
H a (  1) Description-of Conta iners  f401'KAR 34: 180 Sect fons-  2 and- 3 1  -0- 

Conta iners  used f o r  t h e  haza rdow  wages-  are t e s t e d - i n  Table C - 3 - o f  t h e  Wa'ste 
Ana l ys i s  Plan. -Conta iner  types -are chosen accorchnij t o  D O T * c r f t e r i a  and a re  - - 
speci f l e d  -by t h e  - M a t t r i a l  Management Department. - - 

- 
-d 

- - - -  
i- - 

. -  0-la(2) Conta iner  Mahaqement P r a d f c e s  f401 KAR .34:180 Section cl -- 
Management p r a c t i c e s  a t  -PGOP a re  deslgned t o  assure t h a t  wastes T e - h a n d l e d  - 
i n  t i e  s a f e s t  manner possible: Sp&jf lc-management p r a c t l c e s  a re  descr ibed- - -  

be 1 ow. - 
- 

. -  

Con ta fner  c l o s u r e  -- The con ia fne rs  a re  i nspec ted  prjor to -  t r m s p o r t a t f o n  

t o  t h e  praceistng a r e a  to enfu re  t h a t  t .hey-are closed. .Containers are kep t  
c'losed un-less be jng  f i l l e d  o r  emptied. 

- - 

- .  
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'ARTIN MARIETTA ENERGY SYSTEMS, INC. 
POST OFFICE B O X  1410 
PAWCAH. KENTUCKY 42001 

1 December 28, 7987 

Mr. Charles Neely 
Lockwood Greene 
Post Office Box 491 
Spar tanburg ,  S o u t h  Carolina 29304 

Dear S i r :  

The Nickel Stripper Evaporation Tank  as shown on Martin Marietta Drawing 
Number M5C-16628-A Rev. 0 is of  watertight construction and was f i l l ed  
w i t h  water and tested w i t h  an atmospheric hydrostatic tes t  prior t o  
placing the tank i n  service. 

T h i s  information i s  provided t o  you for the purpose of conducting your 
Hazardous Waste Tank  Assessment . 
Sincerely yours , 

Walter Whinnery 
Chemical Operations 

cc: G. W. Lamb 
R. L. Langston 
D. E.  Parker 
H. Pulley 
File - NoRC 



- - -  - -  
Metex Nickel - Stripper SCB- isla two-cbmponen-t system. d e s i g n e d  - t o - -  - -  

- s t r i p  d u l l ,  semi-bright, 6 r i g h t  of dupl-ex nickel electrodeposits, 
or e l e c t r o l e s s  nickel from cbpper., brass,  steel or- assemblies of- 

w i t h  - b r a z e d  j o i n t s  -and. electroless n i c k e l  f r o m  copper ,  brass-, s t e e l ;  
a n d  -as sqmbl ie s '  of these * a t e r i a i s .  

. -  

- -- - -  - these  materials.- The solution -will-also strip nickel: from steell 

- -  . M e c e x  N i ' c k e l  Stripper SC3-A  is. a d r y  -powder and Nickel  S t r i - p p e c  s c 3 - 3  
Tae- two a r e  mixed t o g e t h e r  with wate r  to f b r ~ l  is a n  a l k a l i n e  l i q u i L -  

t h e  stripping so- lut ion.  - 9 0 t h  rnak-erials a r e  f r e e  of .cyanide. 

- FEATURES - - -  - ~ - BENEFITS - -  

Strips- e l e c t r o l e s s  nickel and O n e  p roduc t -  does rna1n-y j obs .  

cr ;n  t r 01. - electrolytic n icke l -  from- ferrous - - S i  mp-ler- s torage--dnd inventsr.,? metals and c o p p e r - - a i i o y s .  _ .  - -  
-s i m p l e r  waste treatment. 

No DC current o r  r ack ing  
is necessary. . 

. -  - Does n o t  contain c y a n i d e .  - - -  

Works by  immersion. - - - - 
- - - 

- -  
- - Sxcellegt stability. - - -  ? ? d u c t  does n i t  decomaose- 1 .- 

- - _- upon standing a t  arnblent 
- - - _  temperatures. - 

- -  
- 
- 

- - 
- - - 

No objectionable odor -Elimina-tes the- ob-ject ions of - 
- - working with obnoxious odors.  - 

- -~otating Polypropylene Barrel  - - - 
- 

- 
- M e t e x  SCB Solution 
Good Stripping P r a c t i c e  

. . .  ' . .  . . I  .. . . . * : . *  . . .. , 
.... . . .  . - . .  . ... 4 .  .. . . , . . I  .. . . .  . .  . .  



- -  - -  p a r t s  s t r i p p e d  i n  y e t e x  Nickel stripper SCB can be r e p l a t e d ,  a f t e r  
--r emoving t h e  s m u t  t h a t  d e v e l o p s  on t h e  work-, i n  2 - 4 - o t / g a l  1 5- 3 0  g / -  

- - s o d i u m  cyanide, ot 50% by V O ~ U ~ P  muriaf-ic a c i d-  I n - ; r l l . c a s e s ,  re- 
mmal .of th i s  -fi-lm is e a s i e s t  when i t -  iS--?Qt allowed to dry on the 
work. - 

. .  - 

- * - -  

- - 

- 
- - 

OPERATXNG CONDIT~ONS - 
Concentration 

Temperature- 

Tank 
. .  

Baskets - - 

Heate r  

Ventilation 

Agi t a  t i o n  

- 

- - - - -  

-For Str'ipp-ing Elec txo ly t ic  -Nickel - 

Mete-x Nickel S t k i p p e r -  SCB-A;,8- oz/gal -- - 

6(1 g/ l J  . Metex -Nickel Stripper -SC&a,-- - 
.Nickel S t r i p p e r  SCB- A -in wafmL-water; 
--ad<, w i t h  stirring, - M e t e x  Nickel 
s t t i ppe  r SC B- B 

- - w i t h  water. - 

For Stripping Electrolytic Nickel - - 

- B 1: i rrg . t o--f iia 1 vo I u m i  

- -  
- - 

- _  S t e e l  

Steel - - -  

Required. 100. cfm/sq ft of-solztion s u r f a c e  

Recommended f o r .  b e s t  stripping Pfficiency. 
Agitate work-or s o l u t i o n .  
DO NOT USE - a i r  -ag i ta t - ion .  . . 

- Large ratios of work t o  s o l u t i o n % o l u m e  ( 5  s q  f - t / g a l  [ X . S  s q  d m / f ] )  
and  a l a r g e  heating surface will -give--rnaximm economy o f  o p e r a t i o n .  
O n e  g a l l o n  df t h i s  stripper will dfissolve approximMely 5 0  s u  f t  ~f 

: a n i c k e l - d e p o s i t  0 . 1 - m i l  thick.- 
aFpcoxzmately 125 sq drn of n i c k e l  2 . 5 .  m i c r o n s  t h i c k . )  Y - 

' (One - - l i t e r -  of -s t_r ipger  d i l l  d l s s a l . / e  
.d - - -  

- - -  S t k i p p i n g  speed a t  1 8 % " F  -(-8Z°C) is- approximately 2.S 'to 3 1 0  mils/hr 
- _ -  ( 6 Q  t o  8 0 - m i c r o n s / h r ) .  - -  - - - 

. .  - 
- - - 

. -  - 
- X f  h-igher- s p e e d s  a-re desired,- h e a t  t h e - b a t h  t o  L90°P  (88OC). How; 
ever, h i g h .  temperature, o v e r  180°F ( 8 Z e C ) ,  will--reduce t h e  life of 
t h e  solutioh. I - - - 
Chromium plate o v e r  - t h e  nickel s h o u l d  firstI.be,;tripped i n  Metex - 

~ Chromium-Sfrip M - 6 8 1  (Data S h e e t  No. - 4 0 1 6 ) .  Conventional alkaline 
- electrolytic, -anodic s t r i p p e r s  may passivate t h e  nickel surface a f t e r  
chromium stripping. -Reactivate p a s s i v e  n i c k e l  Fn hydrochlotlc a c i d  - 
( 2 5 %  by v o l u m e )  for about - 3G-seconds a t  room temperature. 

- -  
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-N icke l  p l a t e d  p a r t s  to-be stripped s h o u l d  be cleaned, p r e f e r a b l y  ~3 
A e t e x  T-103- (Data  Sheet No. -01131, 8 oz/gal ?-60 g/l! 180°F- ( 8 2 * c ) ,  
2 t o  3 minu tes .  -- - - - .  - -  

- -  - 
- -  - . 4 .  Cold water r i n s e .  

5 . .  Strip n icke l  i n  M e t e x  N-ickel- S t - r i p p e r  SC3. - 
~ 6 . -  cold  w a t e r  -rinse. - 

- -  

- 7 .  D e s m u t  i n  sodium c p n i . d e ,  4 o z / g a l :  ( 3 0  g/l) 9.f 
5 0 % -  ( v o l u m e )  hyd roch lo r i c .  a-cid, o r  b r i g h t  d i p .  in 
Metex Chemical -Palish 3C3 ( 6 a t a  Sheet  No. 5 0 0 1 ) .  

- 

- - .  

- -  - _  %. Cold - water r i n s e .  - 
. .  

g-. Dry o r  r . ep l a t e .  

The pH m u s t  be -maintained- at- 12 to 12% w i t h - s o d i u m  hydroxide 
(caustic- soda) to p r e v e n t  any attack on s t e e l . -  - - -  

-WARNING: Do not l eave  c o p p e r  . a l l d y s  i n  t h e  stripper longer t h a n  

a - t t a c k .  - -  - 
- -  necessary. Excessive immersion tines may cause subs:x:5 - -  

- - 
- - 

Metex Nickel  Stripper SCB is t h e - p r e f g c r e d  -pr-oduct f a r  s t r - i p p i n g  
electtoless nickel 'fzorn- c c p p e r ,  brass,. s t e e l  o r  assemblies- of these- 
materials-. - - T - -  - 

- -  MAKE-UP- - (  For St f ipping Elect roless N L c k e l )  : 

Metex N i c k e l - S t r i p p e r  S B C - 8  5 0 %  -by volume 
- -  

- - sodium h y d r o x i - d e  [caust ic  s o d a )  - 2 oz/gal  ( 1 5  9/11 
Water 3aJance 

.Page 3 of  6 - - 
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NOTE: -Since- e l e c t r o l e s s  n icke i s  vary i n  composition and - 
metallurgy, t h e  s t r i p p i n g  rate  (time) w i l l  vary. - -  

Work a g i t a t i o n  w i l l  a c c e l e r a t e  - t h e  - s t r - ipping .  r a t e .  -- 
The U S ~  Qf a r o t a t i n g  p l a t i n g  b a r r e l  -for  s t C i p p i n g ' - -  - - 
balk-  uotk <s rem-mmended.  

- - -  - -  - 

- 
- - - - - 

- -  - -  - -  - -  - -  - -  
- c  

_ -  - 
- L t  i s -n o t  p r a c f i c a l  t b  strig e i e c t r o l y t i c - a n d  - - .  I 
. -- e l e c t r o l e s s  n i c k e l  i n  the-same solution.' 1 

- - 
- - 

- 
- - - T 

- 
- - -  

~- 

- - - - - -  MAINTENANCE- --  
- - - 

- -  

- _  

- - -  
When a dark  f i l m  fails t o - d e v e l o p  on- the-n- icke l  p l a t e  immersed i n  t h e  
s t r i p p i n g  bath,  it- r n d i c a t e s  t h a t  t h e  s o l u t i o n  is inoperat ive because  

-of exhaust ion,  copper or cadmium p o i s o n i n g ,  or  l o s s  of a c t i v a t o r .  
T o  ov-ercomk th-e -e f f e c t s  -of copper ot cadmium, add 2% by volume M e t e x  
Nickel, StrippGr SCB Activator - a f t e r f i r s t  d i l u t i n g  i t - 1 : 4  w i t h  wa te r .  
I f  tkis f a i r s  t o  r e s t o r e  t h e  s t r i p p h g - a c t i v i t y ,  t h e  b a t h  s h o u l d  be 
c o n s i d e r e d -  exhausted a n d  d i sca rded .  

- -  

Low 

* -  - 
_ -  - 

Effec t  . 

s t r i p p i n g -  rat=$ - -  - 

TROUBLESHOOTING 
- _  

- Remedy - - -  

' n e c k  - d a t a  sheet  

Increase t o  160°,0 - 

( 7 0 O C )  

Add- s o d i u m -  i y d r o x i d e  
t o  pH 1 2  (electro- 
-1ytic n i c k e l ) ;  - 
Add 2 o z / g a l  ( 1 5  g/l, 
f o r  - e l e c t r A e s s  nit??: 

~ Probable  Cause 
- -  

Improper mak-e-u-p- 
- 

L o w  temperature - .  

L o w  -pH _ -  

- 

H i q h  metal -content ;  - 
s 01 u t  i ort e xh'a u s t ed 

Chrome n o t  - s t r i p p e d  - 

P a s s i i e  nickel .-- - 

D i r t y -  o r  qi ly-work - 

Copper or  cadmium 
poisoning - - 

- .  - 

- 
- 

b - 

- - -  - 

-Act iva te  ( S t e p  -3 
tlnde-r Typical Cycle 1 

P r e - d e i n  - - 

Add Metex SCB- 
Activator  

-( s e e  Maintenance) 
c -  - - 

S t r i p p e r  o l d ,  over- Discard 
k-ea t ed,  decomposed 

and renew 

- -  
MacDermid Incocporakt, Page 4 of 6 

Metex Nickel S t r i p p e r  SCB 



_- (con t h u e d  ) 

- -  Probable -Cause - - - 
- - - - - - -Remedy 1 - -  _ -  

Low stripping rate 

- LOW- ctlpacity- (many 
-of t h e  f a c t o r s  
causing-low r a t e  - 
w i l - 1  also affect - 
-the ' capaci - ty)  1 - 

- -  - -  - - - - -  - 

- -~xGessiie.piate - - -  
- Tth-iskness  

- - 
- '  - -  - -  . - H i g h  metal - conte.nt: 

. s o h - t i o n  e x h a u s t e d  - -  

C h e c k  t h i c k ne s s- - - - 

D i s c a r d  and renew - _  
- -  

- - 
-- - -. Discard '  and- renew 

C.&k t o t a l  p l a t e d  - 
a rea  

-- . 
- -  

- .  

O l d , -  overheated, - - 
decQmposed - 

High ' loading f a c t o r  
(a-large number of 
small parts can 
q u i c k l y - e x h a u s t  a - 
low volume of stripper) - -  

- _  

_ -  

- 
7 

- - 
STANDARD PACKAGE : - - -  - 

- 
55 

HACDER~ID INCORPORATED _ -  - 

Metex Nickel Stripper SCB . 

- -WATERBURY, CONNECTICUT - 
2 -  
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- - - -  
- - -  

-:4 - - 

. ; 4 - AFD 'STRONGLY A L R A L ~ N E - -  AVWD S KI N -  AND EYE CONTACT. WE& GOGGLES - 

- S O L ~ I O N S ;  oe M E T E X  NI C KEL STRIPPER SCB-A-AND- SCB-B ARE -OXIDIZING 
- - g -  , - - -  

-'J - - - r .  - - 
- .  - 8' AND PROTECTIVE CLOTHING. ~ ~ 0 x 3 -  BREATEIING -vkPo~s.  PROTECT - EYES - - 

- 

' ,* .- I - 
- * J. - AND -SKIN WEN HANDLING S O L U T I O N S  OF METEX N I C K - E L ' S T R I P W R -  SCB- A - - - 
- + - -  

- 
r/ -- - 

3- 

. .  

. . -  

c . -  

. -  

: . . .  

AND sce-s. PLUSE- EXPOSED AGEAS I H H E D I A T ~ L Y  WITH - CLEAN; -- C-WD - 
- -  

WATER. 

CONSULT A PHYSICIAN IMMEDIATECY I N  CASE OF INJURY.-' OSEfA 20  FORKS 

EYE EXPOSURE SHOULD- BE FLUSEED FOR 20 MINUTES-OR-.MORE. - - - -  - -  - - -  
- 

- 
I - -  

- - -  A R E  AVAILABLE FROM ~ C D E R M X D  INCORPORATE~. - 
- 

- - _  
WASTE DISPOSAL 

- - -  
NEVTRALIZE THE -SPENT BATB SLOWLY, WITE.AGITATION, AND'-CAUTION 

O S I e -  DIWTE SULFURIC ACID (25% BY VOLUME 'SOLUTION) TO A- pE OF 

8 TO 9 .  ALLOW TEE SOLIDS TO SETTLE IN A- TANK OR' IN SETTLING 
- -  

LAGOON. FILTER OR-DECANT SUPERNATANT LrQum. -FLUSH FXLTRATE - 
DOWN TEE SEWER- OBSERVE LOCAL WASTE-DISPOSU- REGULATIONS. - 

STORAGE - 

METEX -NICKEL STRIPPER SCELB CAN FREEZE N E h  32fP (O°C)< - - 

STORE A T  37OF- (30C) OR HIGHER. - IF FROZEN, TEAW AT R-Wk 

- 
- 

- 
- - - - 

- - - -  

- 
- 

- -  

TEMPERATURE, ' T ~ ~ E N  -STXR WELL TO PREVENT 

FREEZING DOES NOT--DAHAGE TEE PRODUCT.' - 

. .  
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b c c r s p r a v ,  CO., , ~ l c o h o € ,  foam, d r v  chemica l .  
SPECLkL PIRE FXCItTINC PKOCEDUKES 
If  material is smoldering, spread b u r n i n g  material o u t  t h f n l ;  and douse 

w i t h  w a t e r .  - -  

- 

- 

I 

I 

I 



- -  
W R C E N C Y  k N D  FIRST -L ID PROCEDURES - - 
Eyes: - - F l u s h  vith water f o r  15 minutes . .  Contacc- phys ic ian .  - -- 

I internal; Give water; induce -vomiting;. contact  p h y s i d a n . ' -  - 

SECTION P I  - W(XIVIN DLTI: 

I - -  
- UNSU flu . CONDITIONS TO - t V O I D  

- -  

-- 
1 

ULLL NOT OCCUR 

KNCOKPlTIBILITY ( & T E R U L S  'TO- 1 V O I D )  - 

I Y  

S t r o n g  O x i d i z e r s  . -  

t fLU RDOUS D E C o M P O s ~ T I O N  PRODUCTS - 

- .  
I 

. t '  # - .  

WkSTE DZSPOStl L *YETHOD - - 
F L u s  h - t o  d r a i n .  Check goverrmen-t- d i s p o s a l -  r e g u l a t i o n s .  - - - -  - - -  

, .'L I SECXION VII - S P I L L  OR W K  PROCEDURES - 

STEPS -TO BE T L U N -  I N  U S E  l4kTfiRU-L IS R E U S E D  OR SPILLED 

S C U L  NICI.  L ( GENE& L) 

1 Scoop  u p  with sceel s h o v e l .  F l u s h  r e m a i n i n g  n a t e r f a - i  t o  chemica.1 d r a i n  uich w a t e r .  

OTllER . . 

- 

- . - .  
- .  

- SECTION VIII - S P E C U L  PROTECTION INFOWTION 
RESPIRCTORY PROTECTION (SPECIFY TYPE) - 

P'KEUUTIONS TO BE TLKEN LN LUNDLINC C.ND STORING 

- -  
Not normal  r equ i r ed .  c - - 

7 1 SPEC'&-1; - - -  VENTLUTION 




